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Expert Report of Stephen Master, MD, PhD, FCAP, FAACC 


March 6, 2020 


1. Qualifications 

| received my undergraduate degree in molecular biology from Princeton University and 
my MD and PhD (cell and molecular biology) from the University of Pennsylvania School of 
Medicine. | then did a residency in Clinical Pathology at the Hospital of the University of 
Pennsylvania, including time serving as Chief Resident in Clinical Pathology. After completing 
my residency, | spent a postdoctoral year as a research associate at Penn prior to joining the 
faculty as Assistant Professor of Pathology and Laboratory Medicine. During my time at Penn, | 
was appointed Medical Director of the Endocrinology Laboratory at the Hospital of the 
University of Pennsylvania, and | also spent 5 years as director of the University of Pennsylvania 
translational core laboratory. In 2015 | moved to Cornell as a faculty member at Weill Cornell 
Medical Center in New York City, where | was director of the Central Laboratory and Chief of 
Clinical Chemistry Laboratory Services at Weill Cornell Medicine / New York Presbyterian 
Hospital. In 2018 | returned to Philadelphia at the Children’s Hospital of Philadelphia, where | 
currently serve as Chief of the Division of Laboratory Medicine, Medical Director of the Michael 
Palmieri Laboratory for Metabolic and Advanced Diagnostics, and Associate Professor of 
Pathology and Laboratory Medicine at the Perelman School of Medicine, University of 


Pennsylvania. 
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| am Board Certified by the American Board of Pathology (ABP) in Clinical Pathology, and 
| have additional subspecialty Board Certification from ABP in Clinical Informatics. | hold an 
active medical license in Pennsylvania. | am a Fellow of the College of American Pathologists as 
well as of the Academy of the American Association for Clinical Chemistry. | serve on the Board 
of Editors of the journal Clinical Chemistry, as well being an Associate Editor of Clinical 
Proteomics and Section Editor in Clinical Chemistry for the Archives of Pathology and 
Laboratory Medicine. | have been active professionally in the American Association for Clinical 
Chemistry, having served on their Board of Directors for five years. | serve as a member of the 
Harmonization Oversight Group of the International Council for the Harmonization of Clinical 
Laboratory Results. | currently have over 75 publications, including original research articles, 
reviews, and book chapters. In addition, | have lectured extensively at a national and 
international level on a variety of subjects related to Clinical Chemistry, including new 
paradigms for quality control. Of note, | was a member of the panel that facilitated questions 
and answers following the Theranos presentation at the 2016 annual meeting of the American 
Association for Clinical Chemistry. 


My CV is attached as Appendix A. 


Il. Scope of Assignment 

| have been retained by the United States Attorney’s Office for the Northern District of 
California to testify as an expert witness in this matter. For purposes of this report, | was asked 
to provide opinions on whether Theranos was market ready and able to produce accurate and 


reliable fingerstick results for tests such as Vitamin D, chloride, potassium, bicarbonate, HIV, 
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HbA1c, hCG, cholesterol, and sodium, whether Theranos adhered to normal industry standards 
for clinical laboratory testing from 2013-2015, and whether any lack of adherence had the 
potential to adversely impact test accuracy and reliability. This report is intended to summarize 
my opinions and my anticipated testimony. | reserve the right to supplement or revise this 
report or to address additional questions if asked and based on additional information received 
and the evidence presented at trial. My compensation is $400 per hour. This report and the 
opinions contained herein are based on my training in clinical pathology and chemistry, my 
experience as a laboratory medical director, and my knowledge of standards and best practices 
as established by federal regulations and by the College of American Pathologists (“CAP”). | 
also considered publicly available information, scholarly research, and materials produced in 


discovery in this case, which are identified in Appendix B. 


Ill. Background on Blood Testing 
Blood Testing: Samples 

Modern blood testing in the clinical laboratory begins with collection of a patient 
sample. Traditionally, this is performed using a needle that punctures a vein in the arm, and 
this process is called venipuncture. The blood that is collected from the vein in this way is 
called venous blood. A second way of collecting blood involves using a sharp lancet to puncture 
the end of a finger or (in the case of a newborn) the heel of a foot. The blood that is collected 
from these sources is known as capillary blood, because it comes from the very small blood 
vessels known as capillaries. In certain hospital settings, blood is collected from an artery 


(“arterial blood”). As oxygen-filled blood travels through arteries, then into capillaries, and 
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finally into veins for its return trip to the heart, tissues along the way can take up or secrete 
substances. As a result, there can be differences between arterial, capillary, and venous blood. 

It is also worth noting that both arterial and venous blood samples are obtained using a 
needle inserted into a large enough blood vessel that there is very little concern about 
inadvertently collecting a significant amount of unwanted material. In the case of capillary 
blood, however, the fingerstick can, under some circumstances, break apart cells and/or 
release fluid that does not come directly from the blood vessel (capillary) itself. This may have 
more of an effect on some analytes than on others. For example, blood glucose testing from a 
fingerstick is widely accepted except in certain situations where a patient is not adequately 
delivering blood to their fingertips. Conversely, because the inside of a cell contains more 
potassium than the outside of a cell, breaking apart many cells could theoretically increase the 
amount of potassium in a sample (note that the same is true for any blood sample—arterial, 
venous, or capillary—if the red blood cells are broken apart; this is known as “hemolysis”). 

Under normal circumstances, blood is removed from the body begins to clot. Given this 
issue, there are three primary ways that blood is handled for medical testing. The first method 
involves testing the blood before it has a chance to clot, and this whole-blood method is the 
basis of some portable (“point-of-care”) test devices such as glucose meters. In the second 
method, blood is drawn into a tube where it is allowed to clot, and then this collection tube is 
spun in a device known as a centrifuge. This spinning causes the clot itself to move to the 
bottom of the tube, and the remaining fluid, known as “serum”, can be used for testing. In the 
third method, the tube into which the blood is drawn contains what is known as an 


anticoagulant, which prevents clotting from taking place. There are several widely-used 
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anticoagulants, including heparin, EDTA, and citrate. When anticoagulated blood is spun ina 
centrifuge, the blood cells move to the bottom of the tube, and the remaining fluid is known as 
“olasma”. Of note, different tests that are performed on may have different requirements in 
terms of the type of anticoagulant that is acceptable. 

Once an appropriate sample has been obtained, blood can be tested in a variety of 
ways. A test for a given substance in the blood (or characteristic of the blood) is known as an 
“assay”, and the substance being measured is known as the “analyte”. So, for example, an 
assay for Vitamin D is a laboratory test where Vitamin D (the analyte) is measured in a sample. 
The instrument that performs the testing is considered a medical device, because it is used to 
diagnose a disease or other condition, and other components of blood testing, such as the 
tubes into which blood is drawn, are also considered medical devices. There are a variety of 
ways that testing is actually performed, such as monitoring a chemical reaction that produces a 
detectable change in light absorption, measuring the binding of an antibody to an analyte, or 
making copies of DNA or RNA such that a specific sequence can be detected. Most clinical 
laboratories utilize commercial instruments that accept a blood tube or smaller container, 
acquire up a small amount for testing, and return a result. 

When the results of a blood test are reported, any quantitative result must include the 
“reference range” for that assay. This represents the expected normal range for the assay, and 
is determined by measuring results from a large group of healthy individuals. Upper and lower 
values of the normal range are set so that 95% of normal individuals fall in that range. 
Clinicians can use the reference range to determine if there is likely to be a significant 


abnormality in a patient’s lab result. 
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Blood Testing: Assay Performance 

There are two basic concepts that characterize the performance of a laboratory test: 
accuracy and precision. Accuracy refers to how close the result comes to the “true” amount of 
the analyte in a blood sample. That is, if a gold-standard reference assay measures that a 
patient has 30 ng/mL of Vitamin D in their plasma, then we would expect that an accurate 
laboratory assay should also return a result that is close to 30 ng/mL. If the typical result from a 
given assay returns 28 ng/mL, we say that this assay is exhibiting “bias”. A certain amount of 
bias is a normal and expected feature of laboratory tests; however, the degree of bias that is 
allowed depends on a number of issues, including the clinical implications for the patient. 

Precision refers to the degree to which a laboratory test gives the same result when it 
measures an identical sample many times. As with accuracy/bias, all laboratory tests have a 
certain amount of inherent imprecision. To use one analogy from outside the laboratory, when 
a patient has their temperature measured, we understand that there is some variability. One 
time it read 98.6°F, and if it is remeasured immediately it might be 98.7, 98.5, or some other 
value that is close to the “true” temperature. This does not mean that the patient’s 
temperature is actually changing; it simply may reflect slight variations in measurement. 
Similarly, laboratory tests will differ from measurement to measurement, simply due to random 
chance. The amount that a test can change from run to run when measuring the same sample 
over and over can be expressed as the “percent coefficient of variation” (%CV). If atest has a 
5% CV, then most of the time (68% of the time) the measured value will be between 5% of the 


expected value. For example, if the expected value of the test is 100, then most of the time the 
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measured value will be between 95 and 105 (this is equivalent to saying that it will be within 1 
SD at this expected value). Less frequently (27% of the time) it may be further away than 95- 
105, but still between 90 and 110. However, 95% of the time it will be between 90 and 110. 
Because the imprecision of the test influences its interpretation, it is important that this 
variation be carefully controlled and understood. Typically, for a quantitative analyte in the 
clinical lab, the maximum imprecision at which a value would be reported is 20%CV, and it is 
much more common to have imprecision that is significantly less than 10%. 

Accuracy and precision are linked, because the most important question is whether a 
lab test can accurately guide patient care. The concept of total allowable error (TEa) captures 
this by asking how close to the “true” value a lab measurement can be while still being 
appropriate for clinical use. The total error in a measurement is a combination of the bias and 
imprecision. Even an assay with no bias can be unacceptable if the imprecision is too high. 
Similarly, an assay that is perfectly precise, but which has excessive bias, will give an answer 
that is medically misleading. To fit within the TEa, the more bias an assay has, the more precise 
it has to be; the more imprecise it is, the less bias it can tolerate. If an assay is shown in 
practice to have excessive bias or imprecision, it is not suitable for clinical use. 

Another fundamental factor that affects lab performance is the presence of 
interferences, including hemolysis (a breaking apart of the red blood cells that releases 
hemoglobin), icterus (interference from a substance known as bilirubin), and lipemia (excessive 
fat in the blood). Because these interferences can significantly affect the laboratory value, it is 
important the degree to which each assay is affected, as well as to develop a mechanism to 


detect the presence of these interferences in a patient sample. 
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Blood Testing: Regulation 

In the US, clinical testing is regulated by the Clinical Laboratory Improvements 
Amendments (CLIA), which specifies the legal requirements for engaging in medical testing and 
is broadly administered under the Center for Medicare and Medicaid Services (CMS). Labs that 
wish to do testing must acquire a CLIA certificate, and the type of CLIA certificate they obtain 
determines the type of testing that they are allowed to perform. Laboratories that engage in 
medium- or high-complexity testing must not only obtain the appropriate type of certificate, 
but are also subjected to regular inspections by the state / CMS or by a team sent from an 
approved accrediting agency. 

The US Food and Drug Administration (FDA) classifies the degree of complexity (for 
example, medium- or high-complexity) associated with laboratory tests that they have 
approved or cleared. These classifications not only determine which laboratories can run the 
tests, but also specify the personnel requirements to run or oversee the tests. Tests become 
FDA-approved or cleared through a formal approval process that involves submission of specific 
types of data demonstrating important characteristics of the test, such as accuracy, precision, 
and the range of values over which the test gives valid results. FDA approval or clearance 
allows a manufacturer to legally sell the test to others, and CLIA specifies that a lab running an 
FDA-approved test must first verify the performance of the test in their own laboratory to 
ensure that it matches the specifications. 

Although the majority of tests in most laboratories are FDA-approved or cleared assays, 


there is a provision under CLIA for laboratories to develop their own in-house tests, known as 
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lab-developed tests (LDTs). LDTs are automatically classified as high-complexity tests, and thus 
no LDTs could ever be legally run in a laboratory that was only certified for medium-complexity 
testing. LDTs can, of course, be an entirely new test that is created by a high-complexity 
laboratory; however, any alteration to an FDA-approved or cleared test (such as a new sample 
type) makes that test into an LDT. In my experience, a disclaimer is always added to LDT results 
indicating that the test is not FDA approved or cleared, but has been validated by the 
laboratory. 

One practical significance of LDT classification is that CLIA requires additional 
experiments in order to determine that an LDT is suitable for clinical use. Rather than simply 
verifying existing performance specifications as with an FDA-approved test, an LDT requires 
validation not only of accuracy, precision, and reportable range, but also of interferences and 
other factors. Additionally, the reference range must be established, which typically takes 
many more samples than would be required to simply verify a reference range that had 
previously been approved by the FDA. As a benchmark, while verification of an established, 
FDA-approved reference range can be performed with 20 samples, it is typical to use 120 
samples to establish a new reference range for an LDT. 

A second major requirement of CLIA is a designated laboratory director, who is legally 
and medically responsible for results that are returned from the laboratory. The director is 
ultimately responsible for all aspects of testing, including the analytical portions as well as 
reporting of results. Because the laboratory director is ultimately responsible for determining 
that the results are appropriate for medical use, it is critical that they be given appropriate 


authority to ensure that staffing, processes, instrumentation, and other resources are 
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sufficient. Further, for a high-complexity laboratory that is developing LDTs, the operation of 
those LDTs and their maintenance is the responsibility of the laboratory director. 

A third requirement of CLIA is that laboratories engage in proficiency testing (PT). 
Proficiency testing is intended to ensure that different labs return values that match each other 
to a significant degree. Typically, identical samples are sent to multiple laboratories, and they 
are each required to run that sample exactly as they would a patient sample. PT results are 
then sent back to be graded and compared to the results from other laboratories. If the lab 
returns values that are similar to what other labs have reported, they have passed their 
proficiency testing for that analyte. For a set of common analytes, CLIA mandates that the lab 
enroll in an accredited PT program. Under certain (relatively rare) circumstances where PT is 
not available for a given analyte, it may be appropriate to document alternative ways of 
assessing PT using patient samples that are exchanged between laboratories or to compare 
patient samples to an existing assay for the same analyte. 

In addition to proficiency testing, which occurs only a few times a year, CLIA also 
mandates that a lab perform a quality control check at various intervals (daily, or even more 
often). Quality control (QC) is intended to ensure that the equipment and assay process are 
functioning appropriately, and that nothing has changed that would affect patient results. 
Typically, the lab has a standard set of quality control materials for each assay, and these cover 
the important ranges that may be seen in patient samples (for example, one quality control 
sample at the low end of the measurement range, and one at the high end). When the assay is 
established, the lab establishes an acceptable range for the quality control. If a quality control 


specimen is too far away from this acceptable range, specified rules are applied to determine if 
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the assay is “out of control”. An assay that fails quality control requires some sort of 
intervention, whether that is recalibration of the assay, or something more significant. If an 
assay is found to be out of control after continuously running samples, the lab would need to 


determine whether the issues with the assay affected patient results that should be corrected 


or cancelled. 


IV. Summary of Opinions 
Preliminary comments 

Based on the documents that | reviewed, my understanding is that there were two 
primary methods that Theranos employed to measure analytes from fingerstick blood samples 
collected in small devices (“CTNs”). First, they had developed an instrument (often referred to 
as “Edison”, version 3.5) that performed immunoassays. Second, they used Tecan liquid 
handlers to dilute small samples and run them on traditional clinical chemistry analyzers 
obtained from other vendors (predominantly Siemens Diagnostics). Because neither of these 
approaches used unmodified, FDA-cleared or approved assays in an unmodified form, they are 
both considered laboratory-developed tests (note that | am not here taking a position on the 
FDA’s role in regulating these laboratory-developed test, simply pointing out their classification 
under CLIA). There is a third class of testing that Theranos was performing using traditional 
venous samples on FDA-approved or cleared instruments from third-party vendors. | will not 
make many comments about this last class of testing, since it is identical to the testing 


performed in most labs in the U.S. 
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Related to this discussion, it is my opinion that, when considering the two Theranos 
methods for testing fingerstick samples, only the first method employing an Edison-style (or, 
later in 2016, miniLab-style) instrument could ever, under any conceivable future model, have 
been developed into an instrument that could be deployed at a remote site in closer proximity 


to the patient (i.e. not at a central reference lab site). 


Assessment of Theranos blood testing technology 

In my opinion, Theranos was not market ready and able to produce accurate and 
reliable fingerstick results for tests such as Vitamin D, chloride, potassium, bicarbonate, 
cholesterol, and sodium. In addition, there are substantial questions about the ability of their 
laboratory to provide patient-appropriate results for calcium, HIV, HbA1c, and hCG. Inthe 
following section, | will provide some of the primary reasons and evidence that support this 
Opinion. 

In order to produce accurate and reliable results, a clinical assay must typically agree 
with the accepted results from a gold standard (accuracy), and it also must be able to do this 
reproducibly (reliable). This reproducibility is referred to as precision, the imprecision of an 
assay can be measured as %CV. As a benchmark, for example, a 2010 publication testing a 
commercially-available vitamin D assay showed a %CV of roughly 12-18%. Theranos had a 
standard operating procedure protocol that indicated that validated assays must have 15%CV, 
with a possibility of 20%CV at the extremes of the assay. However, the report of the CMS 
inspection from 2015 shows that, in the course of routine operations, Theranos QC 


measurements for this assay on a single instrument demonstrated a CV as high as 63.8%. This 
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was not limited to a single instrument; of the other two instruments documented in the CMS 
report, one showed a CV of 31.9%, and the other still exceeded the written Theranos standard. 
This suggests a broader problem with Theranos manufacturing and maintenance, whether at 
the level of the Edison itself or of the reagent/consumable production. This problem was not 
confined to a single assay: the CMS report documents similar issues with assays for Vitamin B12 
and SHBG (sex hormone binding globulin), which were also run on the Edison. The precision 
issues with Vitamin B12 were documented on 5 different instruments, further supporting the 
opinion that this was a widespread issue rather than a single “bad” instrument or assay. An 
internal Theranos email from 2014 reports that 26% of QC runs failed across 7 assays running 
on the Edison platform. Theranos themselves subsequently (and appropriately) voided all tests 
performed on this platform, effectively acknowledging that the results were not sufficiently 
accurate and reproducible for patient care. 

The CMS QC data also demonstrates problems with the accuracy of Edison assays that 
were in operational use for patient samples. The CMS report documents a Vitamin D 
instrument assay that delivered QC results >2SD from the target mean for 15 days in a row, 
suggesting a bias in the instrument. It is not possible to be certain whether this was due to 
inherent issues with the technology, or with poor lab operational practice (although both cases 
can adversely affected the quality of the clinical laboratory results). However, the same 
phenomenon is seen in multiple other instruments running multiple other assays, showing at a 
minimum that the accuracy of the instruments was not consistent. Furthermore, testimony 
from the laboratory director (Adam Rosendorff) indicated that it would be lab policy to 


recalibrate an instrument that was failing QC, and we know from other testimony of an 
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example when QC was persistently out of control to the extent that points were removed from 
the calculation in bring the QC numbers into conformity. For these reasons, it is reasonable to 
conclude that the instrument problems were not merely a result of poor operational practice, 
but were related to the quality of the instruments and assays themselves. 

Precision and accuracy issues also affected fingerstick assays that were diluted on the 
Tecan liquid handler and measured on modified third-party instruments. For example, a 
published report from a group at the Icahn School of Medicine demonstrated a significant 
negative bias in the measurement of cholesterol by Theranos compared with both Quest and 
LabCorp. Although it is clearly the case for many analytes that there are issues of 
standardization and harmonization between assays used by various clinical laboratories, this 
amount of difference in cholesterol levels was beyond what would be expected given the 
standards of the field. Additionally, inaccuracies in a lipid testing result were brought to the 
attention of the laboratory director in late 2014, who noted that they were inconsistent with 
commonly-utilized estimates of the relationship between the various components of the lipid 
test (such as cholesterol). These strands of evidence support the idea that there were 
significant accuracy limitations to the Theranos fingerstick cholesterol test. 

In April 2014, potassium fingerstick measurements were shown to be abnormally high 
17% of the time. In a healthy population, one would expect to see ~2.5% abnormally high 
values, and even accounting for prevalence of illness the percentage of high values indicates a 
fundamental issue with the assay as it was being performed. There are at least two possible 
explanations for this: the Theranos assay had significant positive bias (i.e. was inaccurate), or 


the fingerstick collection modality, possibly including the CTN, led to high hemolysis rates which 
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artifactually elevated the potassium. If the latter was the case, the laboratory clearly did not 
have a robust method of detecting these hemolyzed samples prior to testing. In either case, 
Theranos was not providing an accurate potassium test during this time frame. 

Other electrolyte measurements (e.g. sodium, chloride) were the subject of “frequent 
complaints” from customers according to internal Theranos emails. In an email dated October 
27, 2014 from the laboratory director (Adam Rosendorff) to Sunny Balwani and Elizabeth 
Holmes, Dr. Rosendorff indicates that the laboratory had instituted a policy of canceling 
significantly high or low sodium values because “...we have no way of knowing for sure whether 
the result is truly abnormal or artifactual to the assay, or related to a specimen integrity issue.” 

More generally, there are inherent limitations to the approach that Theranos had taken 
for small-volume testing using diluted specimens compared with the original assays. Because a 
less concentrated specimen is more difficult to detect at low levels, both the precision and 
lower limit of detection would be expected to be inferior. While there might be technical 
solutions to ameliorate this problem, Theranos’ own internal documents discuss degradation of 
precision due to a variety of factors in their process, as well as plans to decrease the amount of 
dilution in order to improve performance. 

Based on customer complaints and Theranos internal investigations, there were 
significant issues with calcium, HIV, HbA1c, and hCG assays during the time that these were 
performed on fingerstick samples. In some cases, there are insufficient additional details in the 
material | have reviewed to determine the cause of these issues, the relationship to either the 
sample type or Theranos technology, or the resolution of the problems. HbA1c issues appear 


to be due to organizational problems with tests being done on different platforms, and 
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Theranos’ practice of not reporting whether the result was obtained from fingerstick or venous 
blood exacerbated the confusion. In the case of hCG, multiple inaccurate results had significant 
and negative clinical implications for patients. Although in many cases | have not been able to 
identify a clear paper trail demonstrating the root cause of these inaccuracies, it is noteworthy 
that HIV, HbA1c, and hCG do not appear on the list of LDTs provided to the FDA by Theranos on 
8/26/2015, and thus they had not been found to be suitable for continued clinical use by that 
point. 

As mentioned above, the testimony of Adam Rosendorff indicates that Theranos did not 
adequately distinguish on reports whether a reported value came from a fingerstick or venous 
sample, and the reference ranges were not all appropriately adjusted to account for 
fingersticks. This is evident in an examination of the primary documents. For example, in the 
Theranos validation document for chloride, the same reference range was used for venous and 
fingerstick. However, visual inspection shows a clear positive bias in the fingerstick samples. By 
obscuring the nature of the sample and not providing an adjusted reference range, a clinician or 
patient would be unable to distinguish a true change vs. a difference that is due to the differing 
nature of venous and capillary blood and/or the assay. 

Internal emails and documentation show that Theranos were struggling with a number 
of ongoing technical issues involving hemolysis, sample leakage, variations in materials that 
affected function, and other issues with the CTN. This is consistent with the issues surrounding 
potassium (see above). An internal company email from 2016 refers to fundamental design 


issues in the EDTA-containing collection device that cause hemolysis. 
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In 2016, in a public session at the Annual Meeting of the American Association for 
Clinical Chemistry, Theranos publicly announced an additional instrument (the “miniLab”) that 
they had not previously used in clinical testing through 2013-2015. Although some 
performance data were shown for a small number of assays, there were no clear data on the 
robustness of the machines in an operational setting, which would raise concerns based on the 
fact that previous Edison instruments that had reportedly passed validation were nonetheless 
shown by the QC performance to not yield reproducibly accurate, reliable results. During the 
presentation, Theranos also acknowledged that what they showed was not ready for patient 


testing. 


Assessment of Theranos laboratory performance relative to industry standards 

In my opinion, Theranos did not adhere to normal industry standards for clinical 
laboratory testing from 2013-2015. Further, this lack of adherence had the potential to 
adversely impact test accuracy and reliability. 

In documented cases, it was noted that the Theranos QC system for Edison devices did 
not prevent samples from being run when the QC was out of the appropriate specifications. On 
pp. 37-41 of the CMS report, the inspectors documented a large number of instances where the 
QC system designed to prevent running samples on an out-of-control instrument did not 
function. Running patient samples when QC is giving values out of the acceptable range 
directly impacts the accuracy and reliability of the results that are returned to the patient or 


clinician. 
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Theranos did not appropriately engage in proficiency testing. From the testimony of the 
lab director at the time, Adam Rosendorff, proficiency testing was only performed using 
unmodified third-party, FDA-approved platforms. Proficiency testing for Theranos-modified 
third-party platforms and for the Edison was not performed, even when the Theranos-modified 
test became the primary test for the laboratory. Additionally, Theranos developed an internal 
rationale for utilize so-called alternative proficiency testing. In my opinion, it is not consistent 
with the standards of the field for a laboratory to unilaterally decide that they should be 
exempt from properly participating in PT for a listed CLIA analyte. There are clear examples 
where a sufficient peer group does not exist for a method, and the authorized PT provider 
simply groups the results with others running the same analyte on a different platform. In my 
opinion, the burden of proof would be on the laboratory to demonstrate to the PT provider 
that a significant commutability issue exists for their method. Even granting Theranos’ 
interpretation, however, alternative proficiency testing was not appropriately performed (to 
the laboratory director’s knowledge) at any point prior to October 2014, and thus Theranos was 
not appropriately ensuring the ongoing accuracy of their assays. The CMS report makes a 
similar point (not with PT per se, but with instrument-to-instrument comparison) for individual 
Edison analyzers. Theranos did not adhere to industry standards, and this had the potential to 
adversely affect the accuracy of their results. Additionally, if and when Theranos reported 
results of proficiency testing, those results were not derived from Theranos technology. 

As recently as Fall 2015, Theranos did not have FDA approval or clearance for their CTN. 
This is significant, because (as described above) internal emails and documentation show that 


they were struggling with a number of ongoing technical issues involving hemolysis, sample 
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leakage, variations in materials that affected function, and other issues. These issues in and of 
themselves could affect the accuracy and reliability of their results. Further, however, from a 
regulatory perspective Theranos argued that their collection device, which was used in settings 
far removed from their high-complexity laboratory, fell under the umbrella of their laboratory- 
developed test. In my experience, | am unaware of any laboratory that has similarly attempted 
to extend the boundaries of their lab-developed test in this way. Thus, it is my opinion that this 
is not in accordance with normal industry standards, and, based on the reported issues, the lack 
of demonstrating performance data sufficient to obtain FDA clearance for use of this device had 
the potential to negatively impact their test results. 

Finally, as stated in the section on the regulation of blood testing, in my experience a 
disclaimer is always added to LDT results indicating that the test is not FDA approved or 
cleared, but has been validated by the laboratory. There was no indication on the report to a 
clinician that would indicate that a given test was not FDA approved or cleared, or would allow 
a clinician to distinguish in any way between tests that Theranos was performing by their own 
methods and tests that Theranos was performing using traditional, approved third-party 
analyzers. The lab director, Adam Rosendorff, who is responsible for the reporting of results, 


raised this issue; however, he was told by Mr. Balwani that such a disclaimer was not required. 
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UNIVERSITY OF PENNSYLVANIA - PERELMAN SCHOOL OF MEDICINE 
Curriculum Vitae 


Date: 02/20/2020 


Stephen R. Master, MD, PhD 


Address: Children's Hospital of Philadelphia 
34th and Civic Center Blvd., Room 5145 


Philadelphia, PA 19104-4399 USA 


If you are not a U.S. citizen or holder of a permanent visa, please indicate the type of visa you have: 
none (U.S. citizen) 


Education: 
1990 A.B. Princeton University (Molecular Biology) 
2001 = Ph.D. University of Pennsylvania School of Medicine (Cell and 
Molecular Biology) 
2002 ~M.D. University of Pennsylvania School of Medicine (Medicine) 


2011 M.S.T.R. University of Pennsylvania (Translational Research) 


Postgraduate Training and Fellowship Appointments: 
2002-2004 Resident in Clinical Pathology, Hospital of the University of 
Pennsylvania, Philadelphia 


Faculty Appointments: 

2004-2005 Research Associate, University of Pennsylvania School of 
Medicine Department of Pathology and Laboratory Medicine, 
University of Pennsylvania 

2005-2015 Assistant Professor of Pathology and Laboratory Medicine at 
the Hospital of the University of Pennsylvania, University of 
Pennsylvania School of Medicine 

2015-2017 Associate Professor, Weill Cornell Medical College 

2018-present Associate Professor of Pathology and Laboratory Medicine at 
the Children's Hospital of Philadelphia, University of 
Pennsylvania School of Medicine 


Hospital and/or Administrative Appointments: 
2003-2004 Chief Resident in Clinical Pathology, Department of 
Pathology and Laboratory Medicine, Hospital of the 
University of Pennsylvania, Philadelphia 


2005-2015 Attending Physician, Clinical Chemistry Laboratory, Hospital 
of the University of Pennsylvania 

2008-2015 Attending Physician, Penn Presbyterian Medical Center 

2008-2015 Attending Physician, Pennsylvania Hospital 

2008-2015 Director, Endocrinology Laboratory, Hospital of the 


University of Pennsylvania 
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2014-2015 
2015-2017 
2015-2017 
2015-2017 
2016-2017 
2018-present 


2018-present 


Other Appointments: 
2005-2015 


2010-2015 


2012-2015 


2018-present 


Specialty Certification: 
2004 
2017 


Licensure: 
2004-present 
2014-2018 
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Director, Endocrinology Section, Clinical Chemistry Core 
Lab, Children's Hospital of Philadelphia 

Associate Attending Pathologist, Weill Cornell Medical 
Center, New York Presbyterian 

Director, Central Laboratory, Weill Cornell Medical Center, 
New York Presbyterian 

Chief, Clinical Chemistry Laboratory Services, Weill Cornell 
Medical Center, New York Presbyterian 

Laboratory Director (CLIA License Holder), New York 
Presbyterian Hospital Westchester 

Attending Physician, Children's Hospital of Philadelphia 
Director, Central Lab Services, Children's Hospital of 
Philadelphia 


Member, Graduate Group, Genomics and Computational 
Biology, University of Pennsylvania School of Medicine 
Director, Translational Core Laboratory, Perelman School of 
Medicine, University of Pennsylvania 

Director, Penn Diabetes Research Center RIA/Biomarkers 
Core, Perelman School of Medicine, University of 
Pennsylvania 

Member, Institute for Biomedical Informatics, Perelman 
School of Medicine, University of Pennsylvania 


American Board of Pathology (Clinical Pathology) 
American Board of Pathology (Clinical Informatics) 


Pennsylvania 
New York 


Awards, Honors and Membership in Honorary Societies: 


1989-1990 
1990 
1991 


1996-1999 
2001 


2001 
2003 


2004 


NSF Summer Undergraduate Research Fellowship 

Cum laude in Molecular Biology, Princeton University 
Dean's Letter of Commendation, SUNY at Buffalo School of 
Medicine 

DOD Breast Cancer Predoctoral Training Award 

Endocrine Society Medical Student Achievement Award, 
University of Pennsylvania School of Medicine 

Endocrine Society Travel Award 

Best Scientific Session, Microarray and Tissue Array 
Analysis, APIII 2003 

William Pepper Fellowship Award in Laboratory Medicine, 
Hospital of the University of Pennsylvania 
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2013 American Association for Clinical Chemistry 2013 Division 
Achievement Award for "Advancing the Profession" 

2013 2012 Outstanding Speaker Award, American Association for 
Clinical Chemistry 

2015-2016 Weill Cornell Healthcare Leadership Fellowship Award 
Weill Cornell Medical Center, New York Presbyterian 

2016 2015 Outstanding Speaker Award 
American Association for Clinical Chemistry 

2019 Trailblazers of the Lab: The Power List 2019, 
thepathologist.com 


(https://thepathologist.com/power-list/2019) 


Memberships in Professional and Scientific Societies and Other Professional Activities: 
International: 


2004-2005 International Society for Computational Biology (Member 2017) 
2005-2009 Human Proteome Organization (Member) 
2013-Present International Consortium for Harmonization of Clinical Laboratory Results 


(ICHCLR) (committee member, Harmonization Oversight Group 2013-Present) 
2018-Present Society for the Study of Inborn Errors of Metabolism 


National: 
2000-Present American Association for the Advancement of Science (Member) 


2004-Present American Association for Clinical Chemistry (Board of Directors 2017-2019 
House of Delegates Chair 2014; 
House of Delegates Chair Elect 2013; 
Proteomics and Metabolomics Division Chair 2013-2014; 
Proteomics Division Chair Elect 2011-2012; 
Informatics Division Executive Committee Member 2017-present; 
OMICS consensus working group 2012; 
Proteomics Division Executive Committee Member 2008-2016; 
Proteomics Division Secretary 2008-2009; 
Proteomics Division Nominating committee 2006-2007 
Editorial Advisory Board, Strategies, 2006-2009) 


2005-2006 American Society for Biochemistry and Molecular Biology (Member) 
2005-present American Society for Mass Spectrometry (Member) 
2005-present College of American Pathologists (Fellow) 


2006-present Academy of Clinical Laboratory Physicians and Scientists (Member) 
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2006-2007 


2009 


2010 


2014-Present 


Local: 
2005-Present 


Page 4 


American Society for Investigative Pathology (Member) 


National Institutes of Health (NCRR) (Study Section Reviewer: Mass Spectrometry 
Instruments Review Panel) 


National Institutes of Health (NIAID) (Review Section Member: "Modeling 
Immunity for Biodefense") 


National Academy of Clinical Biochemistry (Fellow) 


American Association of Clinical Chemistry, Philadelphia Section (Chair-Elect 2010 


Chair 2011 


Past Chair 2012 


House of Delegates Representative 2012) 


Editorial Positions: 


2005-Present 
2005-Present 
2006-Present 
2006-Present 
2008-Present 
2008-Present 


2008-Present 
2010-Present 
2010-Present 
2011-Present 
2013-Present 
2013-Present 
2016-Present 


Journal of Molecular Diagnostics (reviewer) 

Clinical Chemistry (reviewer) 

DNA and Cell Biology (reviewer) 

Breast Cancer Research (reviewer) 

Journal of Proteome Research (reviewer) 

Archives of Pathology and Laboratory Medicine (section editor for 
clinical chemistry) 

American Journal of Pathology (reviewer) 

BMC Cancer (reviewer) 

American Journal of Obstetrics and Gynecology (reviewer) 
Clinical Chemistry (Board of Editors; Associate Editor, 2015-2019) 
Clinical Proteomics (Editorial Board; Associate Editor 2016-present) 
Cancer Research (Board of Editors) 

Clinical Mass Spectrometry; (Editorial Board) 


Academic and Institutional Committees: 


2003-2010 
2005-2007 
2006 


2006-2015 
2007-2011 
2007 

2008-2015 
2009-2010 
2009-2015 
2009-2015 
2010-2015 


Institutional Review Board 2, University of Pennsylvania (Member) 
Molecular Pathology Faculty Search Committee 

Genomics and Computational Biology Graduate Group Preliminary 
Exam Committee 

Genomics and Computational Biology Curriculum Committee 
Department of Pathology REACH Committee 

Department of Pathology GME working group (Clinical Chemistry) 
EMR Executive Commitee (UPHS) 

Department of Pathology LIS working group (Chair) 

Department of Pathology Research Samples working group 
Abramson Cancer Center CTSRMC (Member) 

Institutional Review Board 4, University of Pennsylvania (co-Chair) 
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2011-2015 


2012-2013 


2012-2013 


2015-2017 


2016-2017 


2016-2017 
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University of Pennsylvania Biobank Sample Processing 
subcommittee (Chair) 

University of Pennsylvania Biobank Informatics subcommittee 
(member) 

University of Pennsylvania Department of Pathology Molecular 
Genetics working group (member) 

University of Pennsylvania Department of Pathology Professional 
Development working group (member) 

Member, Clinical Informatics and Quality Committee, Weill Cornell 
Medical Center 

Co-Organizer, Weill Cornell Clinical Pathology Faculty Chalk Talk 
Series 

Member, Utilization Committee, Weill Cornell Medical Center 


Major Academic and Clinical Teaching Responsibilities: 


2003-2004 
2005-2014 


2005-2007 
2006-2014 
2006-2007 
2006-2010 
2006-2014 
2006-2014 
2007 

2007-2014 
2007-2008 
2007 

2008-2010 
2011-2015 
2015-2017 
2015-2016 
2016-2017 


2016-2017 


2016-2017 


Teaching Assistant, General Pathology 

Medical student lecture: "Anatomy, Development, and Physiology 
of the Breast" 

Resident Lecture: "Bioinformatics and Clinical Chemistry" (4x/yr 
starting 7/05) 

Course Co-Director: GCB535 Introduction to Bioinformatics 
(co-director + 10 lectures) 

Graduate/Fellow Lectures: "Introduction to Bioinformatics", 
"Introduction to Proteomics" (3 hrs) 

Graduate Student Thesis supervisor, Logan Everett 

Lecturer, MTR 603: 3 hours 

Course co-Director (as of 2012): MTR603, Laboratory Diagnostics 
(currently give 6 lectures) 

Post-Doctoral Lecture: "Introduction to Proteomics" (2 hrs) 
Resident Lecture: Blood Gases and Acid/Base balance (1x/quarter) 
Clinical Pathology Resident Lecture, Introduction to Statistics 
Clinical Pathology Resident Lecture, Introduction to Bioinformatics 
Post-doctoral supervisor, Charlene Bierl MD PhD 

Resident Core Curriculum Lectures: Introduction to Bioinformatics 
(4 hrs total) 

Faculty Director, Resident Management Course (1 month rotation), 
Weill Cornell Medical Center 

Resident Lecture, "Introduction to the Central Lab" (1 hr./year) 
Weill Cornell Medical Center 

Resident Informatics Lectures, "R for Pathologists" (12 hours)Weill 
Cornell Medical Center 

Resident Lectures: "Why Lab Management Matters", Lab Stats 1", 
Lab Stats 2", "Validation of QC" (4 hours), Weill Cornell Medical 
Center 

Resident RISE review session (1 hour), Weill Cornell Medical 
Center 
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2016-2017 
2017 


2017 


2018 
2019-Present 
2019-Present 


Lectures by Invitation: 
Jun, 2005 


Oct, 2005 


Dec, 2005 


Apr, 2006 


Sep, 2006 


Mar, 2007 


Apr, 2007 


Jan, 2008 


Jun, 2008 

Nov, 2008 
Nov, 2008 
Sep, 2009 


Oct, 2009 
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Medical Student Lecture: "Introduction to the Clinical Lab" 
(1hr./year), Weill Cornell Medical Center 

Resident Informatics Lectures, "R for Pathologists" (12 Hours), 
Weill Cornell Medical Center 

Resident Lectures: "Why Lab Management Matters", "Lab Stats 1", 
"Lab Stats 2", "Validation and QC" (4 hours), Weill Cornell Medical 
Center 

CHOP faculty/staff education, "A Newbie's Introduction to the 

R Statistical Programming Language" 

Lecture, "A (Brief) Introduction to Data Science for Laboratory 
Medicine", CHOP Pathology Informatics Course 

MBG/CBG Fellows lecture, "Introduction to Laboratory 
Regulation", 1x 


"E Pluribus Unum: clinical quality control for genomic and 
proteomic assays", Pittsburgh, PA, Academy of Clinical Laboratory 
Physicians and Scientists 40th Annual Meeting 

"E Pluribus Unum: Clinical Quality Control for Multiplex Proteomic 
Assays", Washington, D.C., American Association of Clinical 
Chemistry Conference on "Proteomics: A New Diagnostic Frontier" 
"Bioinformatics and quality control for genomic and proteomic 
assays", Cairo, Egypt, 53rd Congress of the Egyptian Society for 
Clinical Chemistry (plenary lecture) 

"Pattern-based Diagnostic Algorithms and Clinical Quality Control", 
BioRad Laboratories, California 

"Clinical Grade Quality Control for Multiplex Assays: Can We Do 
It?" IBC Biomarkers and Molecular Diagnostics conference, Boston, 
MA (keynote) 

Introduction to Clinical Research, GenNext Translational Research 
Course, San Francisco, CA 

"Robust data, robust algorithms: from preanalytical variability to 
bioinformatic analysis", Genomic and Proteomic Sample Preparation 
Conference (GOT Summit), Boston, MA (keynote) 

"Prospects for Proteomics in the Clinical Laboratory: An Update", 
Egyptian Society for Clinical Chemistry 55th Scientific Conference, 
Cairo, Egypt 

"Mining the 24-hour proteome", Advion BioSciences Users Group 
Meeting, Denver, CO 

"Quality Control for Proteomics", Mass Spectrometry Applications 
in the Clinical Laboratory (MSACL-08), UCSD, San Diego, CA 
"Postanalytical Challenges for Multiplexed Biomarkers", Invitrogen 
Current Topics Meeting, San Diego, CA 

"How many analytes? Optimizing multiplex assays for QC", 
Athena Society, Porto Heli, Greece 

"Quality Control for Multiplexed Clinical Assays", Roche GIN 
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Jun, 2011 
Jun, 2011 
Jul, 2011 
Jul, 2011 


Sep, 2011 
Jul, 2012 


Jul, 2012 


Jul, 2012 


Nov, 2012 
Jul, 2013 
Feb, 2014 
Jul, 2014 


Mar, 2015 


Jul, 2015 
Sep, 2015 
Sep, 2015 


Sep, 2015 


Nov, 2015 


Nov, 2015 


Feb, 2016 
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Conference, Basel, Switzerland 

"Keeping Multiplex Assays in Control", BioConference Live 
Clinical Diagnostics 2011, webcast 

"Keeping Multiplex Assays in Control", Pathology Grand Rounds, 
Temple University 

"Beyond Westgard: Multiplex Mass Spectrometry in Control" (short 
course), American Association for Clinical Chemistry, Atlanta, GA 
"Keeping Multiplex Assays in Control", Pathology Grand Rounds, 
University of Illinois at Chicago 

"Keeping Multiplex Assays in Control", NIH, Bethesda, MD 
"Proteomics Plus", American Association for Clinical Chemistry, 
Los Angeles, CA 

"Beyond Westgard Rules: Quality Control for Multiplex Mass 
Spectrometry" (short course), American Association for Clinical 
Chemistry, Los Angeles, CA 

"An Introduction to Bioinformatics for Clinical Chemists" (short 
course), American Association for Clinical Chemistry, Los Angeles, 
CA 

"Good Antibodies, Bad Antibodies: Interference in Immunoassays", 
AACC Southeast Section, Lexington, KY 

"Bioinformatics for Clinical Chemists" (short course), American 
Association for Clinical Chemistry, Houston, TX 

"Too Much Information? Quality Control for Emerging Multiplex 
Assays", University of Washington, Seattle, WA 

"Clinical laboratory quality for emerging multiplex biomarkers", 
Weill Cornell Medical College, New York, NY 

"Breaking Up with Excel: A Newbie's Guide to the R Statistical 
Programming Language" (2-day short course with Daniel Holmes), 
Mass Spectrometry Applications in the Clinical Lab 2015, San 
Diego, CA 

"Big Data and the Clinical Laboratory", Society for Young Clinical 
Laboratorians", Atlanta, GA 

"Developing MRM Transitions", Mass Spectrometry Applications 
for the Clinical Lab EU, Salzburg, Austria 

"Quality Control for Multiplex Assays", HUPO World Congress 
Clinical Day, Vancouver, British Columbia, Canada 

"Breaking Up with Excel: A Newbie's Guide to the R Statistical 
Programming Language" (2-day short course with Daniel Holmes), 
Mass Spectrometry Applications in the Clinical Lab EU 2015, 
Salzburg, Austria 

"Clinical Quality Control for Multiplex Assays", Mass Spectrometry 
for Clinical Diagnosis 2015, National Sun Yat-Sen University, 
Kaohsiung, Taiwan 

"Clinical Quality Control for Multiplex Assays", Chang Gung 
Memorial Hospital, Linkou, Taiwan 

"Breaking Up with Excel: A Newbie's Guide to the R Statistical 
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Aug, 2016 


Aug, 2016 
Aug, 2016 


Sep, 2016 


Sep, 2016 


Nov, 2016 


Nov, 2016 


Nov, 2016 


Jan, 2017 


Jan, 2017 
Feb, 2017 
Mar, 2017 
Mar, 2017 
Jun, 2017 


Sep, 2017 


Sep, 2017 


Nov, 2017 
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Programming Language" (2-day short course with Daniel Holmes), 
Mass Spectrometry Applications in the Clinical Lab 2016, Palm 
Springs, CA 

"Little Steps with Big Data: An Introduction to the R Statistical 
Programming Language" (4-hour short course with Daniel Holmes), 
American Association for Clinical Chemistry, Philadelphia, PA 
Session Moderator, "Q&A with Qualcomm Tricorder XPRIZE 
Finalists", AACC 2017, San Diego, CA 

Session Moderator, "Meet the Expert" session with Qualcomm 
Tricorder XPRIZE Finalists, AACC 2017, San Diego, CA 
"Breaking Up with Excel: A Newbie's Guide to the R Statistical 
Programming Language" (2-day short course with Daniel Holmes), 
Mass Spectrometry Applications in the Clinical Lab EU 2016, 
Salzburg, Austria 

"Automated Lab Result Reporting", Chinese Society for Laboratory 
Medicine, Chongqing, China 

"Perspectives on Harmonization of the Analytical Phase", Ontario 
Society for Clinical Chemistry Annual Scientific Meeting, Ontario, 
Canada 

"Quality Control in an Era of Complex Data", Asia-Pacific 
Federation for Clinical Biochemistry, Taipei, Taiwan 

"Breaking Up with Excel: A Newbie's Guide to the R Statistical 
Programming Language" (2-day short course with Daniel Holmes), 
Asia-Pacific Federation for Clinical Biochemistry, Taipei, Tatwan 
"Breaking Up with Excel: A Newbie's Guide to the R Statistical 
Programming Language" (2-day short course with Daniel Holmes), 
Mass Spectrometry Applications in the Clinical Lab 2017, Palm 
Springs, CA 

"Informatics Strategies for Multiplex Clinical Quality Control", 
CHOP Hematopathology Grand Rounds, Philadelphia, PA 

"Big Data in Medical Diagnostics", University of Pennsylvania 
Association of Senior and Emeritus Faculty, Philadelphia, PA 
"Bioinformatic Applications in Clinical Pathology", Pathology 
Grand Rounds, Washington University St. Louis, MO 

"Multiplex Clinical Quality Control for Emerging Diagnostics", 
Beth Israel Deaconess Hospital, Boston, MA 

"Bioinformatic Applications in Clinical Pathology", Children's 
Hospital of Philadelphia, Philadelphia, PA 

"Breaking Up with Excel: A Newbie's Guide to the R Statistical 
Programming Language" (2-day short course with Daniel Holmes), 
Mass Spectrometry Applications in the Clinical Lab EU 2017, 
Salzburg, Austria 

"Communicating with Physicians: Case Studies from the US 
System", Chinese Society for Laboratory Medicine, Hongzhou, 
China 

"FDA/CLIA Requirements for Validation of Laboratory Developed 
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Mar, 2018 


May, 2018 
Jul, 2018 
Jul, 2018 
Aug, 2019 


Aug, 2019 


Nov, 2019 
Nov, 2019 


Jan, 2020 
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Tests in the USA", 29th World Congress of World Association of 
Societies of Pathology and Laboratory Medicine (WASPaLM), 
Kyoto, Japan 

"Bioinformatic Applications in Clinical Pathology", Pathology 
Grand Rounds, ARUP Laboratories (University of Utah), Salt Lake 
City, UT 

"Bioinformatics and Quality Control for Multiplex Oncology 
Assays", Moffitt Cancer Center, Tampa, FL 

"Using R for Method Validation Studies", AACC Annual Meeting, 
Chicago, IL 

"Are you Feeding your Instruments the Right Water?", AACC 
Annual Meeting, Chicago, IL 

"R Showcase Demo", American Association for Clinical Chemistry 
Annual Meeting, Anaheim, CA 

"Getting Started with R for Laboratory Medicine: Stat of the Union", 
American Association for Clinical Chemistry Annual Meeting, 
Anaheim, CA 

"Big Data and AI in Laboratory Medicine", Best of AACC China, 
Shanghai 

"Data Quality Challenges for AI in Laboratory Medicine", Best of 
AACC China, Shanghai 

"Getting Started with R for Laboratory Medicine (and AP too!)" 
(3-day resident/faculty short course), Weill Cornell Medicine, New 
York 


Organizing Roles in Scientific Meetings: 


Dec, 2007 


Jun, 2008 


Nov, 2008 


Jul, 2009 


Nov, 2009 


Nov, 2009 


Feb, 2011 


Jul, 2011 


co-organizer, CAMSI ("Critical assessment of mass spectral 
identifications") competition. Round 1 was held in December 2007 
Session chair, Academy of Clinical Laboratory Physicians and 
Scientists (ACLPS) 

Philadelphia, PA 

Session Chair, Invitrogen Current Topics Meeting 

San Diego, CA 

Organizing Committee Member, American Association for Clinical 
Chemistry (AACC) Proteomics Division Meeting 

Chicago, IL 

Organizing committee, "Translating Novel Biomarkers to Clinical 
Practice: Role and Opportunities for the Clinical Laboratory" 
Bethesda, MD 

Session co-chair, "Translating Novel Biomarkers to Clinical 
Practice: Role and Opportunities for the Clinical Laboratory" 
Bethesda, MD 

Session chair, "Mass Spectrometry Applications in the Clinical 
Laboratory" (MSACL 2011) 

San Diego, CA 

Short Course Moderator, American Association of Clinical 
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Jul, 2012 


Feb, 2013 


Feb, 2013 


Feb, 2013 


Apr, 2013 


Apr, 2013 


Jul, 2013 


Mar, 2014 


Mar, 2015 


Jul, 2015 


Sep, 2015 


2015 


Feb, 2016 


Feb, 2016 


Aug, 2016 
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Chemistry 
Atlanta, GA 
Short Course Moderator, American Association for Clinical 
Chemistry 


Los Angeles, CA 

Scientific Advisory Committee, MSACL (Mass Spectrometry 
Applications in the Clinical Laboratory) 2013 

San Diego, CA 

Organizing Committee, AACC Molecular Biomarker Diagnostic 
Applications (MBDxA) 

San Diego, CA 

Session Chair, "Disease Markers", MSACL 2013 

San Diego, CA 

Session Chair, "Biomarkers: Buyer Beware", Oak Ridge 
Conference, American Association for Clinical Chemistry. 
Baltimore, MD 

Planning Group, Oak Ridge Conference, American Association for 
Clinical Chemistry 

Baltimore, MD 

Session Organizer / Moderator, "Proteomic and Metabolomic 
Biomarkers for the Clinical Laboratory: Shared Goals, Common 
Strategies", American Association for Clinical Chemistry Annual 
Meeting 

Houston, TX 

Scientific Advisory Committee, MSACL (Mass Spectrometry 
Applications in the Clinical Laboratory) 2014 

San Diego, CA 

Scientific Advisory Committee, MSACL (Mass Spectrometry 
Applications in the Clinical Laboratory) 

San Diego, CA 

Annual Meeting Organizing Committee Member, American 
Association for Clinical Chemistry Annual Meeting 

Atlanta, GA 

Session Chair, "Proteomics Assay Development" 

MSACL EU, Salzburg, Austria 

Annual Meeting Organizing Committee Member, American 
Association for Clinical Chemistry Annual Meeting 

Atlanta, GA 

Scientific Advisory Committee, MSACL 2016 

Palm Springs, CA 

Session Chair, "Computational Aids to Assay Development in 
LC-MS/MS", MSACL 2016 

Palm Springs, CA 

Session Moderator, "In the Era of Digital Medicine, Patients are 
Connected and in Control - What Does this Mean for 
Laboratorians?", AACC 2016 
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Philadelphia, PA 
Aug, 2016 Q&A Moderator, Theranos Presentation, AACC 2016 
Philadelphia, PA 


Jan, 2017 Scientific Advisory Committee, MSACL 2017 
Palm Springs, CA 
Jan, 2018 Scientific Advisory Committee, MSACL 2018 


Palm Springs, CA 
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Gardiner J, Cardamone D, Fleming M, Rhoads DG: Effect of a variable magnetic 
field on clinical laboratory testing. Clin Chem 55: 1249-50, Jun 2009. 


15. Everett L, Bierl C, Master SR: Statistical Bias in Multi-Stage Proteomic Search 
Strategies. J Proteome Res 9(2): 700-707, Feb 2010. 


16. Romero R, Kusanovic JP, Gotsch F, Erez O, Vaisbuch E, Mazaki-Tovi S, Moser A, 
Tam S, Leszyk J, Master SR, Juhasz P, Pacora P, Ogge G, Gomez R, Yoon BH, 
Yeo L, Hassan SS, Rogers W: Isobaric Labeling and Tandem Mass Spectrometry: 
A Novel Approach for Profiling and Quantifying Proteins Differentially 
Expressed in Amniotic Fluid in Preterm Labor with and without Intra-amniotic 
Infection/Inflammation. J Maternal-Fetal and Neonatal Med 23(4): 261-80, Apr 
2010. 


17. Golugula A, Lee G, Master SR, Feldman MD, Tomaszewski JE, Speicher DW, 
Madabhushi A: Supervised Regularized Canonical Correlation Analysis: 
Integrating Histologic and Proteomic Measurements for Predicting Biochemical 
Failures Following Prostate Surgery. BMC Bioinformatics 12(483), Dec 2011. 


18. Ferguson JF, Hinkle CC, Mehta NN, Bagheri R, DerOhannessian SL, Shah R, Wolfe 
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M, Bradfield JP, Hakonarson H, Wang X, Master SR, Rader DJ, Li M, Reilly MP: 
Translational studies of lipoprotein-associated phospholipase A2 in inflammation 
and atherosclerosis. J Am Coll Cardiol 59(8): 764-72, Feb 2012. PMCID: 
22340269 


19. Narayan SB, Master SR, Sireci AN, Bierl C, Stanley PE, Li C, Stanley CA, Bennett 


20. 


pa 


22, 


rey 


24. 


205 


26. 


eae 


MJ: Short-Chain 3-Hydroxyacyl-Coenzyme A Dehydrogenase Associates with a 
Protein Super-Complex Integrating Multiple Metabolic Pathways. PLoS ONE 
7(4): e35048, Apr 2012. PMCID: 22496890 


Mehta NN, Heffron SP, Patel PN, Ferguson J, Shah RD, Hinkle CC, Krishnamoorthy 
P, Shah R, Tabita-Martinez J, Terembula K, Master SR, Rickels MR, Reilly MP: 
A human model of inflammatory cardio-metabolic dysfunction; a double blind 
placebo-controlled crossover trial. Journal of Translational Medicine 10: 124, Jun 
2012. PMCID: 22709547 


Mulvey CK, Ferguson JF, Tabita-Martinez J, Kong S, Shah RY, Patel PN, Master SR, 
Usman MH, Propert KJ, Shah R, Mehta NN, Reilly MP: Peroxisome 
Proliferator-Activated Receptor-alpha Agonism with Fenofibrate Does Not 
Suppress Inflammatory Responses to Evoked Endotoxemia. J Am Heart Assoc 
1(4): e002923, Aug 2012. 


Bing Z, Li JH, Master SR, Lee CCR, Puthiyveettil R, Tomaszewski JE: Fluorescence 
In Situ Hybridization of Chromosome Abnormalities of Upper Urinary Tract 
Urothelial Carcinoma in Paraffin Embedded Tissue. Am J Clin Pathol 138(3): 
382-9, Sep 2012. 


Bing Z, Master SR, Tobias JW, Baldwin DA, Xu XW, Tomaszewski JE: MicroRNA 
Expression Profiles of Seminoma from Paraffin-Embedded Formalin-Fixed 
Tissue. Virchows Archiv 461(6): 663-8, Dec 2012. 


Bose S, Krishnamoorthy P, Varanasi A, Nair J,Schutta M,Braunstein S, Iqbal N, 
Schwartz S, St. Clair C, Master SR,Rader DJ,Reilly MP,Mehta NN: Measurement 
of waist circumference predicts coronary atherosclerosis beyond plasma 
adipokines. Obesity 21((1)): E118-23, Jan 2013. 


Ferguson JF, Patel PN, Shah RY, Mulvey CK, Gadi R,Nijjar PS, Usman HM,Mehta 
NM,Shah R,Master SR,Propert KJ,Reilly MP: Race and gender variation in 
response to evoked inflammation. J Trans Med 11: 63, Mar 2013. 


Song D, Li LS, Heaton-Johnson KJ, Arsenault PR, Master SR, Lee FS: Prolyl 
Hydroxylase Domain Protein 2 (PHD2) Binds a Pro-Xaa-Leu-Glu Motif, Linking 
it to the Heat Shock Protein 90 Pathway. J Biol Chem 288(14): 7662-74, Apr 
2013. 


Platt JM, Ryvkin P, Wannat J, Donahue G, Ricketts MD, Barrett S, Song S, Chavez 
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28. 


20), 


50. 


3; 


32. 


cep 


34. 


CEP 


A, Abdallah K, Master SR, Wang LS, Johnson FB: Rap! relocalization 
contributes to the chromatin-mediated gene expression profile and pace of cell 
senescence. Genes Dev 27(12): 1406-20, Jun 2013. 


Scialla JJ*, Lau WL*, Reilly MP, Isakova T, Yang HY, Crouthamel MH, Chavkin 
NW, Rahman M, Wahl P, Amaral AP, Hamano T, Master SR, Nessel L, Chai B, 
Xie D, Kallem RR, Chen J, Lash JP, Kusek JW, Budoff MJ, Giachelli CM, Wolf 
M: Fibroblast Growth Factor 23 is not associated with and does not induce arterial 
calcification. Kidney Int 83(6): 1159-68, Jun 2013. 


Ferguson JF, Matthews GJ, Townsend RR, Raj DS, Kanetsky PA, Budoff M, Fischer 
MJ, Rosas SE, Kanthety R, Rahman M, Master SR, Qasim A, Li M, Mehta NN, 
Shen H, Mitchell BD, O'Connell JR, Shuldiner AR, Ho WK, Young R, Rasheed 
A, Danesh J, He J, Kusek JW, Ojo AO, Flack J, Go AS, Gadegbeku CA, Wright 
JT Jr, Saleheen D, Feldman HI, Rader DJ, Foulkes AS, Reilly MP; CRIC Study 
Principal Investigators.: Candidate gene association study of coronary artery 
calcification in chronic kidney disease: findings from the CRIC study (Chronic 
Renal Insufficiency Cohort). J Am Coll Cardiol 62(9): 789-98, Aug 2013. 


Rulander NJ,Cardamone D,Senior M,Snyder PJ,Master SR: Interference from 
Anti-Streptavidin Antibody. Arch Pathol Lab Med 137(8): 1141-6, Aug 2013. 


Wertheim GBW, Smith C, Figueroa ME, Kalos M, Bagg A, Carroll M, Master SR: 
Microsphere-based Multiplex Analysis of DNA Methylation in Acute Myeloid 
Leukemia. J Mol Diagn 16(2): 207-15, Mar 2014. 


Raess P, ven de Geijn G-J, Njo T, Klop B, Sukhachev D, Wertheim G, McAleer T, 
Master SR (*), Bagg A (*): Automated screening for myelodysplastic syndromes 
through analysis of complete blood count and cell population data parameters. 
Am J Hematology 89(4): 369-74, Apr 2014 Notes: (*) co-corresponding authors, 
contributed equally. 


Song D, Li LS, Arsenault PR, Heaton-Johnson KJ, Master SR, Lee FS: Defective 
Tibetan PHD2 Binding to p23 Links High Altitude Adaptation to Altered Oxgen 
Sensing. J Biol Chem 289(21): 14656-65, May 2014. 


Wing MR, Yang W, Teal V, Navaneethan S, Tao K, Ojo A, Guzman NN, Reilly M, 
Wolman M, Rosas SE, Cuevas M, Fischer M, Lustigova E, Master SR, Xie D, 
Appleby D, Joffe M, Kusek J, Feldman HI, Raj DS; for the Chronic Renal 
Insufficiency Cohort (CRIC) Study.: Race modifies the association between 
adiposity and inflammation in patients with chronic kidney disease: Findings from 
the CRIC study. Obesity (Silver Spring) 22(5): 1359-66, May 2014. 


Babushok DV, Cardamone D, Rulander N, Master SR, Hexner EO: A Common, 
Under-Recognized Cause of Elevated Serum Erythropoietin. Am J Med Page: 
S0002-9343(14)00685-8, Aug 2014. 
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36. Mehta NN, Matthews G,Krishnamoorthy P,Shah R,McLaughlin C,Patel P,Budoff 
M,Chen J,Wolman M,Go A,He J,Kanetsky PA,Master S,Rader DJ,Raj 
D,Gadegbeku CA,Shah R,Schreiber M,Fischer MJ, Townsend RR,Kusek 
J,Feldman HI,Foulkes A, Reilly MP,and the Chronic Renal Insufficiency Cohort 
(CRIC) Study Investigators: Higher plasma CXCL12 levels predict incident 
myocardial infarction and death in chronic kidney disease: Findings from the 
Chronic Renal Insufficiency Cohort Study. Eur Heart J 35(31): 2115-22, Aug 
2014. 


37. Wertheim GBW, Smith C, Luskin M, Rager A, Figueroa ME, Carroll M, Master SR: 
Validation of DNA Methylation to Predict Outcome in Acute Myeloid Leukemia 
using xXMELP. Clin Chem 61(1): 249-58, January 2015. 


38. Liu KD, Yang W, Go AS, Anderson AH, Feldman HI, Fischer MJ, He J, Kallem RR, 
Kusek JW, Master SR, Miller ER, Rosas SE, Steigerwalt S, Tao K, Weir MR, 
Hsu CY: Urine Neutrophil Gelatinase-Associated Lipocalin and Risk of 
Cardiovascular Disease and Death in CKD: Results From the Chronic Renal 
Insufficiency Cohort (CRIC) Study. Am J Kidney Dis 65(2): 267-74, Feb 2015. 


39. Wei S, Bing Z Yao Y, Master SRM: High Expression of miR-182 in Cytology 
Specimens of High-Grade Urothelial Cell Carcinoma: A Potential Diagnostic 
Marker. Acta Cytol 59(1): 109-12, Feb 2015. 


40. Arsenault PR, Heaton-Johnson KJ, Li LS, Song D, Ferreira VS, Patel N, Master SR 
(*), Lee FS (*): Identification of Prolyl Hydroxylation Modifications in 
Mammalian Cell Proteins. Proteomics 15(7): 1259-67, Apr 2015. 


41. Master CL, Scheiman M, Gallaway M, Goodman A, Robinson RL, Master SR, Grady 
MF: Vision Diagnoses are Common after Concussion in Adolescents. Clin Pediatr 
55(3): 260-7, Mar 2016. 


42. Storey EP, Master SR, Lockyer JE, Podolak OE, Grady MF, Master CL: Near Point 
of Convergence after Concussion in Children. Optom Vis Sci 
94(1): 96-100, July 2016. 


43. DiNardo CD #, Luskin MR #, Carroll M, Smith C, Harrison J, Pierce S, Kornblau S, 
Konopleva M, Kadia T, Katarjian H, Wertheim GM *, Master SR : Validation of 
a Clinical Assay of Multi-Locus DNA Methylation for Prognosis of Newly 
Diagnosed AML Am J Hematol  8(10): 4362-67, 2016 Notes: #Both authors 
contributed equally. 


44. Garrigan C, Han J, Tolomeo P, Johnson KJ, Master SR, Lautenbach E, Nachamkin I: 
Evaluation of a research use only luminex based assay for measurement of 
procalcitonin in serum samples. Am J Tras] Res 8(10): 4362-4369, 2016. 
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45. Luskin ML, Gimotty PA, Smith C, Loren AW, Figueroa ME, Harrison J, Sun Z 
Tallman MS, Paietta EM, Litzow MR, Melnick A, Levine R, Fernandez HF, 
Luger SM, Carroll M, Master SR *, Wertheim GBW *. : A Clinical Measure of 
DNA Methylation Predicts Outcome in De Novo AML. JCI Insight 1(9), 2016 
Notes: Both authors contributed equally. 


46. Master CL, Master SR, Wiebe DJ, Storey EP, Lockyer JE, Podolak OE, Grady MF: 
Vision and Vestibular System Dysfunction Predicts Prolonged Concussion 
Recovery in Children. Clin J Sport Med Oct 2017. 


47. Niazi MKK, Chung JH, Heaton-Johnson KJ, Martinez D, Castellanos R, Irwin MS, 
Master SR, Pawel BR, Gurcan MN, Weiser DA: Advancing clinicopathologic 
diagnosis of high-risk neuroblastoma using computerized image analysis and 
proteomic profiling. Pediatr Dev Pathol Jul, 2017 Notes: Epub ahead of print. 


48. Wertheim GB, Luskin MR, Carroll M, Master SR: Microsphere-based assessment of 
DNA methylation for AML prognosis. Methods Mol Biol(1633), 125-136, 2017. 


Research Publications, peer-reviewed reviews: 
1. Kricka LJ, Master SR, Joos TO, Fortina P: Current perspectives in protein array 
technology. Ann Clin Biochem 43: 457-67, Nov 2006. 


2. Master SR, Bierl C, Kricka LJ: Diagnostic challenges for multiplexed protein 
microarrays. Drug Discov Today 11(21-22): 1007-11, Nov 2006. 


3. Kricka LJ, Master SR: Validation and Quality Control of Protein Microarray-based 
Analytical Methods. Mol Biotechnol 38(1): 19-31, January 2008. 


4. Madabhushi A, Doyle S Lee G Basavanhally A, Monaco J, Masters S, Tomaszewski J, 
Feldman M: Integrated diagnostics: a conceptual framework with examples. Clin 
Chem Lab Med 48(7): 989-98, July 2010 Notes: last name was misspelled, not 
noted in proofs. PMCID: 20491597 


5. Gill EL, Master SR: Big Data Everywhere: The Impact of Data Disjunction in the 
Direct-to-Consumer Testing Model. Clin Lab Med 40(1): 51-59, Epub 2020 Jan 7 
2020. 


Abstracts: 
1. Master SR. Belka GK. Dugan KD. Hartman JL. Moody SE. D'Cruz CM. 
Chodosh LA.: Functional Microarray Analysis of Mammary Development 
Reveals Brown Adipose Tissue and a Role in Adaptive Thermogenesis. ENDO 
2002, San Francisco, CA June 2002. 


2. Master SR. Stoddard AJ. Bailey LC. Dugan KD. Chodosh LA.: Novel 
Approaches for Sensitive Detection of Gene Expression Changes using 
Oligonucleotide Microarrays. Advancing Practice, Instruction, and Innovation 
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through Informatics (APII 2002), Pittsburgh, PA [selected for oral presentation] 
October 2003. 


3. Master SR. Kearns J. Luning Prak E. Johnson FB. Sesok-Pizzini DA. Kamoun 
M.: Rapid Primary Kidney Graft Loss in a Historically Sensitized Patient Despite 
Negative Current Sample Crossmatch by Flow Cytometry. Human Immunology 
64(10 Suppl), $107 2003. 


4. Sesok-Pizzini DA. Luning Prak ET. Johnson B. MasterS. Kearns J. Kamoun 
M.: HLA class I and class II antibodies of broad specificity identified in patients 
relisted for kidney transplants. Human Immunology 64(10 Suppl): S78, 2003. 


5. Li LS. Hogarty MD. Master SR.: Proteomic Profiling of Genetically Diverse 
Neuroblastoma Cell Lines. Advances in Neuroblastoma Research 2006, Los 
Angeles, CA May 2006. 


6. Everett L, Musselman I, Master SR: X!Tandem discriminant scores from high 
mass-accuracy precursor data. Human Proteome Organization (HUPO) 5th 
Annual World Congress, Long Beach, CA, October 2006 Oct 2006. 


7. Tetzlaff MT, Liu A, Tobias J, Baldwin D, Master SR, Xu G, LiVolsi VA, Baloch ZW: 
Expression Profiles of micro-RNA in Paraffin Embedded Tissue from Benign and 
Malignant Thyroid Lesions. USCAP 2007 Annual Meeting (San Diego, CA) 
2007. 


8. Master SR, Nesvizhskii AI, Kall L, Noble WS: CAMSI: Critical assessment of mass 
spectral identifications. 4th Annual US Human Proteome Organization (HUPO) 
Conference [accepted for oral presentation] March 2008. 


9. Bierl C, Prosser S, Master SR: Improved overall mass spectral acquisition rates using a 
novel HPLC storage loop. American Society for Mass Spectrometry Annual 
Meeting, Denver, CO June 2008. 


10. Bierl C, Li LS, Everett LJ, Master SR: Quantitative neuroblastoma cell line 
comparison using a pooled SILAC reference sample. American Society for Mass 
Spectrometry 57th Annual Conference 2009. 


11. Everett LJ, Bierl C, Master SR: Unbiased Statistical Analysis for Multi-Stage 
Proteomic Search Strategies. American Society for Mass Spectrometry 57th 
Annual Conference 2009. 


12. Lee G, Doyle S, Monaco J, Feldman M, Tomaszewski J, Master S, Madabhushi A: 
Fusion of proteomic and histologic image features for predicting prostate cancer 
recurrence after radical prostatectomy. United States and Canadian Academy of 
Pathology (USCAP) _ February 2011. 
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13. Raess P, Sukhachev D, Wertheim G, Master S, Chaves F, Bagg A: Detection of 
Myelodysplastic Syndromes through Analysis of Automated Complete Blood 
Count and VCS Parameters. XXV International Symposium on Technological 
Innovations in Laboratory Hematology, May 2012, Nice, France May 2012. 


14. Wertheim G, Smith C, Figueroa M, Bagg A, Carroll M, Master S: A Novel Assay of 
DNA Methylation for Classification of Acute Myeloid Leukemia. XX V 
International Symposium on Technological Innovations in Laboratory 
Hematology, May 2012, Nice, France May 2012. 


15. Luskin MR, Gimotty PA, Wertheim GB, Smith C, Sehgal AR, Luger SM, Master SR, 
Loren AW, Carroll MP: A Measure of DNA Methylation for Predicting Outcome 
in De Novo AML. 56th American Society of Hematology Annual Meeting and 
Exposition, San Francisco, CA_ Dec 2014 Notes: Poster Presentation. 


16. Castellanos R, Heaton-Johnson K, Chung J, Nieves E, Fremed M, Master SR, Weiser 
D: Limited intra-tumor versus inter-tumor heterogeneity as assessed by proteomic 
profiling of high-risk neuroblastoma. 106th Annual Meeting of the American 
Association for Cancer Research, Philadelphia, PA_ Apr 2015 Notes: Poster 
Presentation. 


17. Luskin MR, Gimotty P, Smith C, Loren A, Figueroa M, Harrison J, Sun Z, Tallman 
MS, Paietta E, Litzow MR, Paietta E, Levine RL, Fernandez HF, Luger S, Carroll 
M, Master S, Wertheim GB: A Clinical Measure of DNA Methylation Predicts 
Outcome in De Novo AML. 57th Annual American Society for Hematology 
Meeting and Exposition, Orlando, FL_ Dec 2015 Notes: Poster Presentation. 


18. Wertheim GB, Luskin M, Gimotty PA, Smith C, Loren AW, Figueroa M, Harrison J, 
Sun Z, Tallman S, Paietta EM, Litzow MR, Levine R, Melnick AM, Fernandez 
HF, Luger SM, Carroll M, Master SR: Integration of Multi-Locus DNA 
Methylation and Genetic Alterations Outperforms Genetic Assessment Alone for 
Outcome Prediction in Adult Patients with Acute Myeloid Leukemia. United 
States and Candien Academy of Pathology 2016 Annual Meeting Seattle, WA 
Mar 2016 Notes: Poster Presentation. 


19. Wertheim G, Pillai V, Sargent R, Paessler M, Lewen M, Li J, Master S, Carroll M, 
Luskin M: Immunohistochemistry Identifies AML Subtypes with Distinct 
Genetics and Prognosis. United States and Canadian Academy of Pathology 2017 
Annual Meeting, San Antonio, Texas_ Mar 2017 Notes: Poster Presentation. 


20. Master SR: Problems with Non-Harmonized Results: How do we Prevent Them? 
69th American Association for Clinical Chemistry Annual Scientific Meeting, 
San Diego, CA_ Aug 2017 Notes: Oral Presentation. 


21. Master SR: Using R to Build a Real Time Machine Learning Algorithm to Screen for 
Myelodysplastic Syndrome. 69th American Association for Clinical Chemistry 
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Annual Scientific Meeting, San Diego, CA_ Aug 2017 Notes: Oral Presentation. 


Editorials, Reviews, Chapters, including participation in committee reports (print or other 
media): 
1. Master SR. Mies C.: Gene-expression profiles and breast-cancer prognosis. Advances 
in Anatomic Pathology 10(6): 338-46, November 2003. 


2. Master SR. Chodosh LA.: Evolving views of involution. Breast Cancer Research 
64(2): 89-92, February 2004. 


3. Master SR. Chodosh LA.: Large-scale transcriptional profiling of murine mammary 
development. Breast Disease 9: 47-57, 2004. 


4. Master SR: Diagnostic proteomics: back to basics? Clinical Chemistry 51(8): 1333-4, 
August 2005. 


5. Kricka LJ, Master SR: Validation and Quality Control of Protein Microarray-Based 
Analytical Methods. Microarrays in Clinical Diagnostics. Joos TO, Fortina P 
(eds.). Humana Press, Page: 233-255, 2005. 


6. Kricka LJ, Master SR: Quality control and protein microarrays. Clin Chem 55: 1053-5, 
June 2009. 


7. Lee G, Doyle S, Monaco J, Madabhushi A, Feldman MD, Master SR, Tomaszewski 
JE: A knowledge representation framework for integration, classification of 
multi-scale imaging and non-imaging data: Preliminary results in predicting 
prostate cancer recurrence by fusing mass spectrometry and histology. Biomedical 
Imaging: From Nano to Macro, 2009 IEEE International Symposium on 
Biomedical Imaging (ISB]) Page: 77-80, 2009. 


8. Master SR: Getting the Details Right: Gene Signatures for Cancer Therapy. Clinical 
Chemistry 55(9): 1378-80, September 2010. 


9. Heaton KJ, Master SR: Peptide Extraction from Formalin-Fixed Paraffin-Embedded 
Tissue. Curr Protoc Protein Sci Chapter 23(Unit 23.5), Aug 2011 Notes: doi: 
10.1002/0471140864.ps2305s65. 


10. Kim AS, Master SR, Dunphy CH: Molecular Profiling Methods in the Diagnosis of 
Hematologic Disorders. Laboratory Hematology Practice. Kottke-Marchant K, 
Davis BH (eds.). Blackwell Publishing Limited, Page: 244, 2012. 


11. Master SR: Multiple Endocrine Neoplasia Type 2b. Clinical Decision 
Support: LABORATORY MEDICINE. Laposata MAlter DMelanson SEF (eds.). 
Decision Support in Medicine LLC, Wilmington, DE, 2012. 


12. Master SR: Polyglandular Autoimmune Syndrome. Clinical Decision 
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13. 


14. 


1S. 


16. 


V7. 


18. 


19. 


20; 


val 


22. 


23: 


24. 


Support: LABORATORY MEDICINE. Laposata MAlter DMelanson SEF (eds.). 
Decision Support in Medicine LLC, Wilmington, DE, 2012. 


Master SR: Multiple Endocrine Neoplasia Type 1. Clinical Decision 
Support: LABORATORY MEDICINE. Laposata MAlter DMelanson SEF (eds.). 
Decision Support in Medicine LLC, Wilmington, DE, 2012. 


Master SR: McCune-Albright Syndrome. Clinical Decision Support:LABORATORY 
MEDICINE. Laposata MAlter DMelanson SEF (eds.). Decision Support in 
Medicine LLC, Wilmington, DE, 2012. 


Master SR: Multiple Endocrine Neoplasia Type 2A. Clinical Decision Support: 
LABORATORY MEDICINE. Laposata MAlter DMelanson SEF (eds.). Decision 
Support in Medicine LLC, Wilmington, DE, 2012. 


Master SR,Rader DJ: Beyond LDL-C in assessing cardiovascular risk: ApoB or 
LDL-P? Clin Chem 59(5): 723-25, May 2013. 


Master SR, Meyer-Schonberger V: Learning from Our Mistakes: the Future of 
Validating Complex Diagnostics. Clin Chem 61(2): 347-48, Feb 2015. 


Tolan NV, Parnas ML, Baudhuin LM, Cervinski MA, Chan AS, Holmes DT, 
Horowitz G, Klee EW, Kumar RB, Master SR: "Big Data" in Laboratory 
Medicine. Clin Chem 61(12): 1433-40, 2015. 


Baum JE,Master SR: Defying Gravity Journal of Applied Laboratory Medicine 
1(3): 247-9, Oct 2016 Notes: 
https://itunes.apple.com/us/podcast/podcasts-jalm-talk-podcast/id1135885064# 


Christensen RH, Master SR, Lo D, Baird GS, Wilding P, Jones PM: Theranos Session 
at the 2016 AACC Annual Meeting: Expectations, Impressions, and Takeaways. 
Journal of Applied Laboratory Medicine 1(3): 329, 2016. 


Gronowski Ann M, Haymond Shannon, Master Stephen R: Improving 
Direct-to-Consumer Medical Testing. JAMA 318(16): 1613, 10 2017. 


Li M, Diamandis EP, Paneth N, Yeo K-T J, Vogt H, Master SR: Wellness Initiatives: 
Benefits and Limitations. Clin Chem 63(6): 1063-68, 2017. 


Master SR: Pathogens and Patterns: Does the Internet Contain Your Next Biomarker? 
Clin Chem 64(11): 1674, October 2018. 


Obstfeld AE, Master SR, Miller WG: Using Big Data to Determine Reference Values 
for Laboratory Tests. JAMA 320(14): 1495-96, Oct 2018 Notes: doi: 
10.1001/jama.2018.10952. 
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25. Gill EL, Master SR: Hidden in Plain Sight: Machine Learning in Acute Kidney 
Injury. Clin Chem Feb 2020 Notes: https://doi.org/10.1093/clinchem/hvaa005. 


Alternative Media: 
1. Klee GG, Master SR: Measurement and Quality Control in Protein Microassays. 
Clinical Chemistry. August 2009 Notes: podcast 
http://media.aacc.org/CCJPodcasts/082809Master.mp3. 


2. Master SR: Getting the Details Right: Gene Signatures for Cancer Therapy. Clinical 
Chemistry _ 2010 Notes: podcast, 
http://media.aacc.org/CCJPodcasts/091510 Master.mp3. 


3. Master SR: "In modern-day gold rush of genetic testing, profit placed above proof" 
On-camera interview, "In modern-day gold rush of genetic testing, profit placed 
above proof", CBS This Morning, 
http://www.cbsnews.com/news/cbs-news-investigation-genetic-tests-pathway-gen 
omics-profit-over-evidence/_ Feb 2016. 


4. Haymond S, Grenache D, Holmes D, Master S_ : We Can Improve At-Home Lab 
Tests. US News and World Report (op-ed) Notes: 
http://www.usnews.com/opinion/articles/20 1 6-06-28/3-ways-to-improve-direct-to 
-consumer-health-tests-like-theranos-and-23andme June 2016. 


5. Master SR: Defying Gravity. Journal of Applied Laboratory Medicine podcast 
November 2016 Notes: 
https://itunes.apple.com/us/podcast/podcasts-jalm-talk-podcast/id1135885064# 
November 2016. 


6. Master SR: Laborastories: A Lab Prevents a Lifetime of Misdiagnoses. 
https://www.aacc.org/community/laborastories/a-lab-prevents-a-lifetime-of-misdi 
agnoses Feb 2018. 
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39. Superseding Indictment.pdf 
COLAB-03032.pdf 
THER-AZ-00015739.pdf 
THER-AZ-00015752.pdf 
THER-AZ-00025873.pdf 
THER-AZ-00027137.pdf 
THER-AZ-00041624. pdf 
THER-AZ-00044220. pdf 
THER-AZ-00048696. pdf 
THER-AZ-00057896. pdf 
THER-AZ-00107535.pdf 
THER-AZ-00107553.pdf 
THER-AZ-00107599. pdf 
THER-AZ-00107615.pdf 
THER-AZ-00240244. pdf 
THER-AZ-00258884. pdf 
THER-AZ-00265965.pdf 
THER-AZ-00272941.pdf 
THER-AZ-00289661.pdf 
THER-AZ-00289698. pdf 
THER-AZ-00289809. pdf 
THER-AZ-00290926. pdf 
THER-AZ-00294920.pdf 
THER-AZ-00326134.pdf 
THER-AZ-00361651.pdf 
THER-AZ-00361665. pdf 
THER-AZ-00361672.pdf 
THER-AZ-00361741.pdf 
THER-AZ-00381746.pdf 
THER-AZ-00381902.pdf 
THER-AZ-00381940. pdf 
THER-AZ-00381945. pdf 
THER-AZ-00382007.pdf 
THER-AZ-00383659.pdf 
THER-AZ-00394054. pdf 
THER-AZ-00567415. pdf 
THER-AZ-00631426.pdf 
THER-AZ-00655855.pdf 
THER-AZ-00658025.pdf 
THER-AZ-00748071.pdf 
THER-AZ-00760817.pdf 
THER-AZ-00784304.pdf 


PANGARKAR, CHINMAY 12-11-2018 _CONF_mini.pdf 
THPFM0000277148. pdf 
THPFM0002240153-277 (1-25-2016 CMS Ltr).pdf 


EX_224-SEC-TX-000006861.pdf 
EX_203-SEC-TX-000005684. pdf 
EX_207-SEC-TX-000005741.pdf 
EX_208-SEC-TX-000005744. pdf 
EX_232-SEC-TX-000006992.pdf 
EX_263-SEC-TX-000007009.pdf 
EX_221-SEC-TX-000006261.pdf 
EX_265-SEC-TX-000007018.pdf 
EX_217-SEC-TX-000005787.pdf 
EX_201-SEC-TX-000005619.pdf 
EX_230-SEC-TX-000006981.pdf 
EX_214-SEC-TX-000005776.pdf 
EX_202-SEC-TX-000005683.pdf 
EX_220-SEC-TX-000006245. pdf 
EX_213-SEC-TX-000005771.pdf 
EX_206-SEC-TX-000005701.pdf 
EX_215-SEC-TX-000005783.pdf 
EX_212-SEC-TX-000005770.pdf 
EX_223-SEC-TX-000006854. pdf 
EX_262-SEC-TX-000007007.pdf 
EX_210-SEC-TX-000005749.pdf 
EX_226-SEC-TX-000006865. pdf 
EX_264-SEC-TX-000007012.pdf 
EX_231-SEC-TX-000006985. pdf 
EX_227-SEC-TX-000006955. pdf 
EX_211-SEC-TX-000005761.pdf 
EX_218-SEC-TX-000005924. pdf 
EX_204-SEC-TX-000005686. pdf 
EX_222-SEC-TX-000006850. pdf 
EX_267-SEC-TX-000007119.pdf 
EX_216-SEC-TX-000005785.pdf 
EX_266-SEC-TX-000007096.pdf 
EX_209-SEC-TX-000005748. pdf 
EX_261-SEC-TX-000007006.pdf 
EX_205-SEC-TX-000005696. pdf 
EX_228-SEC-TX-000006958. pdf 
EX_219-SEC-TX-000006234. pdf 
EX_225-SEC-TX-000006864. pdf 


Care 5208 ID C2 SBH2IOPHdliméay 680, Bikednia/26720, Page4higfS0 


THER-AZ-00854722. pdf 
THER-AZ-01032770.pdf 
THER-AZ-01241351.pdf 
THER-AZ-01364813.pdf 
THER-AZ-01371988. pdf 
THER-AZ-01382947. pdf 
THER-AZ-01384212. pdf 
THER-AZ-01384213.pdf 
THER-AZ-01627558. pdf 
THER-AZ-01643987.pdf 
THER-AZ-01814302. pdf 
THER-AZ-01834407.pdf 
THER-AZ-01834457. pdf 
THER-AZ-01834598. pdf 
THER-AZ-01964673.pdf 
THER-AZ-01980804. pdf 
THER-AZ-02178752.pdf 
THER-AZ-02202037.pdf 
THER-AZ-02202444. pdf 
THER-AZ-02202599. pdf 
THER-AZ-02202656.pdf 
THER-AZ-02202676.pdf 
THER-AZ-02203176.pdf 
THER-AZ-02203225.pdf 
THER-AZ-02219480. pdf 
THER-AZ-02290798. pdf 
THER-AZ-02317961.pdf 
THER-AZ-02318740. pdf 
THER-AZ-02347548. pdf 
THER-AZ-02348228. pdf 
THER-AZ-02352943.pdf 
THER-AZ-02447705.pdf 
THER-AZ-02483587. pdf 
THER-AZ-02487262. pdf 
THER-AZ-02502298.pdf 
THER-AZ-02547993.pdf 
THER-AZ-02775612.pdf 
THER-AZ-03274129. pdf 
THER-AZ-03274555.pdf 
THER-AZ-03274788. pdf 
THER-AZ-03311173.pdf 
THER-AZ-03392468. pdf 
THER-AZ-03416369. pdf 
THER-AZ-03540517.pdf 


EX_229-SEC-TX-000006965. pdf 


SEC-TX-000005499 pdf 
SEC-TX-000005379.pdf 
SEC-TX-000005256.pdf 


2015 4 16.pdf 

2014 11 24 SB concerned about redraws focus on ADVIAs.pdf 

2015 3 20 PT problems specific assays.pdf 

2014 10 7.pdf 

2014 2 12 only 11 assays with signed validation reports.pdf 

2014 10 6 TSH VitD. pdf 

2014 2 5 T4 T3 Testost FSH Erika doesnt feel comfortable running 
patient sample.pdf 

2014 2 26 Vit D TPSA FT4 TSH SB complain more QC work.pdf 

2015 8 16 Alc.pdf 

2013 11 30 Vit D QC controls failed.pdf 

2014 6 24.pdf 

2013 11 30 v2 Vit D.pdf 

2013 12 15.pdf 

2015 10 20.pdf 

2015 11 10 Suraj discourage.pdf 

2013 9 15 Vit D.pdf 

2014 4 23 HCG.pdf 

2014 9 20.pdf 

2014 2 23 Vit D SB Suraj.pdf 

2014 2 5 V2 T4 T3 Testost FSH Erika doesnt feel comfortable 

running patient sample.pdf 

2015 11 15.pdf 

2014 11 24 SB Suraj discuss Suraj becoming LD.pdf 

2015 1 10.pdf 

2014 2 21 Suraj SB transition Tyler.pdf 

2015 10 19. pdf 

2014 3 14 SB VitD looks good. pdf 

2014 4 13.pdf 


ROSENDORFF, M.D., ADAM 02-26-2019 _CONF_mini.pdf 
MOI_ARosendorff_2016.07.22 (reduced).pdf 
MOI_ARosendorff_2017.06.07 (reduced).pdf 
MOI_ARosendorff_2018.01.12.pdf 


Rosendorff, Adam.pdf (Rosendorff Deposition in Colman) 
Young, Daniel.pdf (Young Deposition in Colman) 


Come 5208 DCA SBL2ILOPHdliméay 680’, Bikednita/26720, Pagpe4aitSo 


THER-AZ-03541775. pdf 
THER-AZ-03557708.pdf 
THER-AZ-03563629. pdf 
THER-AZ-03563962.pdf 
THER-AZ-03563981.pdf 
THER-AZ-03582349. pdf 
THER-AZ-03582372.pdf 
THER-AZ-03582536.pdf 
THER-AZ-03587251.pdf 
THER-AZ-03587568.pdf 
THER-AZ-03588530. pdf 
THER-AZ-03604803.pdf 
THER-AZ-03605271.pdf 
THER-AZ-03605347. pdf 
THER-AZ-03605373.pdf 
THER-AZ-03605469. pdf 
THER-AZ-03605840. pdf 
THER-AZ-03605862. pdf 
THER-AZ-03606267.pdf 
THER-AZ-03607910. pdf 
THER-AZ-03608265.pdf 
THER-AZ-03608306. pdf 
THER-AZ-03608331.pdf 
THER-AZ-03608389. pdf 
THER-AZ-03608431.pdf 
THER-AZ-03608447. pdf 
THER-AZ-03608513.pdf 
THER-AZ-03608623.pdf 
THER-AZ-03632615.pdf 
THER-AZ-03632625.pdf 
THER-AZ-03643024. pdf 
THER-AZ-03643649. pdf 
THER-AZ-03643771.pdf 
THER-AZ-03644656. pdf 
THER-AZ-03646400. pdf 
THER-AZ-03660456. pdf 
THER-AZ-03692624. pdf 
THER-AZ-03692639. pdf 
THER-AZ-03720792.pdf 
THER-AZ-03732961.pdf 
THER-AZ-03743859. pdf 
THER-AZ-03746331.pdf 
THER-AZ-03843551.pdf 
THER-AZ-03844930. pdf 


MOI DYoung_2017.10.26.pdf 
MOI_DYoung_2017.10.26 (reduced) 2 of 2.pdf 
MOI_DYoung_2017.12.07.pdf 
MOI_DYoung_2017.10.26 (reduced) 1 of 2.pdf 
MOI_DYoung_2017.09.25.pdf 
MOI_DYoung_2018.02.08.pdf 


SEC-TX-000007818.pdf 
SEC-TX-000007446.pdf 
SEC-TX-000007288.pdf 
SEC-TX-000007122.pdf 


EX_238-SEC-TX-000007949. pdf 
EX_252-SEC-TX-000008069. pdf 
EX_240-SEC-TX-000007961.pdf 
EX_259-SEC-TX-000008448. pdf 
EX_233-SEC-TX-000007900. pdf 
EX_268-SEC-TX-000008455. pdf 
EX_257-SEC-TX-000008442. pdf 
EX_250-SEC-TX-000008062. pdf 
EX_260-SEC-TX-000008451.pdf 
EX_251-SEC-TX-000008064. pdf 
EX_245-SEC-TX-000007980. pdf 
EX_246-SEC-TX-000007992.pdf 
EX_254-SEC-TX-000008168. pdf 
EX_236-SEC-TX-000007945. pdf 
EX_256-SEC-TX-000008175.pdf 
EX_235-SEC-TX-000007906.pdf 
EX_247-SEC-TX-000008043.pdf 
EX_248-SEC-TX-000008048. pdf 
EX_244-SEC-TX-000007979.pdf 
EX_241-SEC-TX-000007974. pdf 
EX_258-SEC-TX-000008445. pdf 
EX_243-SEC-TX-000007978.pdf 
EX_253-SEC-TX-000008080. pdf 
EX_249-SEC-TX-000008058. pdf 
EX_239-SEC-TX-000007953.pdf 
EX_255-SEC-TX-000008173.pdf 
EX_234-SEC-TX-000007905. pdf 
EX_237-SEC-TX-000007946. pdf 
EX_242-SEC-TX-000007976.pdf 


SEC-USAO-EPROD-000398999 _image.pdf 
SEC-USAO-EPROD-003097371_image.pdf 


Corse 5208 DCA SBU2ILOPHdliméeay 680%’, Bikedniia/26726, PageH6egtSo 


THER-AZ-03848984. pdf 
THER-AZ-03854750. pdf 
THER-AZ-03873921.pdf 
THER-AZ-03875390. pdf 
THER-AZ-03875496. pdf 
THER-AZ-03877622.pdf 
THER-AZ-03888076. pdf 
THER-AZ-03895851.pdf 
THER-AZ-03896752.pdf 
THER-AZ-03939952.pdf 
THER-AZ-03944045. pdf 
THER-AZ-03971143. pdf 
THER-AZ-03971894. pdf 
THER-AZ-03971935.pdf 
THER-AZ-03971955. pdf 
THER-AZ-04008648. pdf 
THER-AZ-04207456. pdf 
THER-AZ-04207655.pdf 
THER-AZ-04210675.pdf 
THER-AZ-04211602. pdf 
THER-AZ-04213928. pdf 
THER-AZ-04214079. pdf 
THER-AZ-04214569.pdf 
THER-AZ-04241922. pdf 
THER-AZ-04243388. pdf 
THER-AZ-04243405. pdf 
THER-AZ-04245315. pdf 
THER-AZ-04246369. pdf 
THER-AZ-04246397. pdf 
THER-AZ-04246696. pdf 
THER-AZ-04250267.pdf 
THER-AZ-04253546. pdf 
THER-AZ-04253606.pdf 
THER-AZ-04303806. pdf 
THER-AZ-04316444. pdf 
THER-AZ-04329378. pdf 
THER-AZ-04353487. pdf 
THER-AZ-04452882.pdf 
THER-AZ-04486016.pdf 
THER-AZ-04501976.pdf 


THER-AZ-04518172.pptm 


THER-AZ-04518473.xlsx 
THER-AZ-045 21640. pdf 
THER-AZ-04522281.xlsx 


Copy of SEC-USAO-EPROD-000415631.xIsx 
SEC-USAO-EPROD-000957184_image.pdf 
THER-0278433_ image.pdf 
SEC-USAO-EPROD-003896671_image.pdf 
SEC-USAO-EPROD-006037582_image.pdf 
SEC-USAO-EPROD-000883746_image.pdf 
SEC-USAO-EPROD-000659926_image.pdf 
THPFM0000277045_image.pdf 
SEC-USAO-EPROD-000415631_image.pdf 
THER-0307522_image.pdf 

THER-0278543 _image.pdf 

Copy of SEC-USAO-EPROD-003208807.xIsx 
SEC-USAO-EPROD-006037575_image.pdf 
SEC-USAO-EPROD-003208805_image.pdf 
Copy of SEC-USAO-EPROD-003208806.xIsx 
SEC-USAO-EPROD-000415616_image.pdf 
TS-0883810_image.pdf 
SEC-USAO-EPROD-000711204_image.pdf 
SEC-USAO-EPROD-000957215_image.pdf 


Come 5208 ID C2 SBU2SIROPHdliméay 680’, Bikednita/26720, Page 467 wtS0 


THER-AZ-04522841.xlsx 
THER-AZ-045 75022.xIsx 
THER-AZ-04633447. pdf 
THER-AZ-04681461.pptx 
THER-AZ-04764557.xlsx 
THER-AZ-04795805. pdf 
THER-AZ-04796248.xlsx 
THER-AZ-04810485.pptx 
THER-AZ-04815984. xlsx 
THER-AZ-04860064.xIsx 
THER-AZ-04860066.xlIsx 
THER-AZ-04865536. pdf 
THER-AZ-04893884.pptx 
THER-AZ-04961217.xlsx 
THER-AZ-05066959.pptx 
THER-AZ-05066960.xlIsx 
THER-AZ-05066961.pdf 
THER-AZ-05068520.xlIsx 
THER-AZ-05070412.xIsx 
THER-AZ-05070413.xIsx 
THER-AZ-05070414.xlIsx 
THER-AZ-05070584.xlsx 
THER-AZ-05070585.xlIsx 
THER-AZ-05070586.xlIsx 
THER-AZ-05070608.xIsx 
THER-AZ-05070765.xlsm 
THER-AZ-05072586.xlIsx 
THER-AZ-05072693.xlIsx 
THER-AZ-05073103.xlsx 
THER-AZ-05073132.xlsx 
THER-AZ-05073178.xlsx 
THER-AZ-05170968.pptx 
THER-AZ-05172126. pdf 
THER-AZ-05181291.xlsx 
THER-AZ-05181295.xlsx 
THER-AZ-05182852.xlsx 
THER-AZ-05183906.xlIsx 
THER-AZ-05183950.xlIsx 
THER-AZ-05184000.xlIsx 
THER-AZ-05202675.xlsx 
THER-AZ-05204950.xlsx 
THER-AZ-05310957.pptx 
THER-AZ-05311812. pdf 
THER-AZ-05320703.xlsx 


Care 5208 ID C2SBL2ILOPHdliméay 880%’, Bikednia/26720, Pape +BqgtSo 


THER-AZ-05322675.ppt 
THER-AZ-05323298.xlsx 
THER-AZ-05326515.ppt 
THER-AZ-05338139. pdf 
THER-AZ-05338184.xlsx 
THER-AZ-05338577.xlsx 
THER-AZ-05342657.xlsx 
THER-AZ-05349952.ppt 
THER-AZ-05367611.xlsx 
THER-AZ-05370711.xlsx 
THER-AZ-05370939.xlsm 
THER-AZ-05393292. pdf 
THER-AZ-05413883.pdf 
THER-AZ-05416476. pdf 
THER-AZ-05416480. pdf 
THER-AZ-05416481.pdf 
THER-AZ-05416482. pdf 
THER-AZ-05416483. pdf 
THER-AZ-05416484. pdf 
THER-AZ-05416485. pdf 
THER-AZ-05416486. pdf 
THER-AZ-05419510.pptx 
THER-AZ-05466651.xlIsx 
THER-AZ-05466703.xlIsx 
THER-AZ-05466704.xlIsx 
THER-AZ-05466705.xlIsx 
THER-AZ-05467739.xlsx 
THER-AZ-05467740.xlIsx 
THER-AZ-05468260. pptx 
THER-AZ-05582240. pdf 
THER-AZ-05592156. pdf 
THER-AZ-05651376.xlsx 
THER-AZ-05992921.pdf 
THER-AZ-05992922. pdf 
THER-AZ-05992928. pdf 
THER-AZ-05992930. pdf 
THER-AZ-05992936. pdf 
WG000368.pdf 
WG006132.pdf 
WG028234.pdf 


CMS-014053_native.pdf CDPHO000001_image.pdf 
Select Rosendorff Emails.pdf CDPHO0000062_image.pdf 
THPFM0004201054 _image.pdf CDPH0000315_image.pdf 


Come 5208 DC2 SBHU2IOPHdliméay 880%’, Bikednita/26720, Page sdaitSo 


THPFM0004806442_image.pdf 
THPFM0004929096_image.pdf 
THPFM0004990549_image.pdf 
THPFM0005498546_image.pdf 
TS-0485304_image.pdf 


Kidd et al. Evaluation of direct-to-consumer low-volume lab tests 
in healthy adults.pdf 
PFM-DEPO-00005457_image.pdf 
PFM-DEPO-00005888_image.pdf 
SEC-USAO-EPROD-000894765_image.pdf 
THPFM0004993048 _image.pdf 
THPFM0004993049.xIsx 
THPFM0004993050.xIsx 
US-FDA-0015694_image.pdf 
US-FDA-0015698_image.pdf 
US-FDA-0015842_image.pdf 
US-FDA-0015864_image.pdf 
US-FDA-0015956_image.pdf 
US-FDA-0015971_image.pdf 
US-FDA-0024046_image.pdf 
US-FDA-0024585_image.pdf 
US-FDA-0024744_image.pdf 
US-FDA-0024759_image.pdf 
US-FDA-0024797_image.pdf 
US-FDA-0024812_image.pdf 
US-FDA-0024827_image.pdf 
US-FDA-0030621_image.pdf 
US-FDA-0033540_image.pdf 
US-FDA-0033542_image.pdf 
US-FDA-0033547_image.pdf 
US-FDA-0033809_image.pdf 
US-FDA-0034774_image.pdf 
US-FDA-0037189_image.pdf 


THPFIM0000019373_image.pdf 
THPFIM0000153439_image.pdf 
THPFIM0000264724_image.pdf 
THPFIM0000273265_image.pdf 
THPFIM0000281404_image.pdf 
THPFIM0000288821_image.pdf 
THPFIM0000390937_image.pdf 
THPFM0000497929_image.pdf 
THPFIM0000552562_image.pdf 
THPFM0000567198_image.pdf 
THPFIM0000832674_image.pdf 
THPFIM0000863064_image.pdf 
THPFM0001302355_image.pdf 
THPFM0001402145_image.pdf 
THPFM0001546948_image.pdf 


SEC-USAO-EPROD-000648527_image.pdf 
SEC-USAO-EPROD-001846618 image.pdf 
Select Documents re 
Select Documents re 


SEC-USAO-EPROD-000383896_image.pdf 
SEC-USAO-EPROD-000384524_ image.pdf 
SEC-USAO-EPROD-000384724_image.pdf 
SEC-USAO-EPROD-000384877_image.pdf 
SEC-USAO-EPROD-000430282_image.pdf 
SEC-USAO-EPROD-000440274_image.pdf 
SEC-USAO-EPROD-000530614_image.pdf 
SEC-USAO-EPROD-001177428_image.pdf 
SEC-USAO-EPROD-001199315_image.pdf 
SEC-USAO-EPROD-001212697_image.pdf 


Corse 5208 I DC2SBL2ILOPHdliméay 680’, Bikedria/26726, Page SOgtS0 


THPFM0001558414._ image.pdf 
THPFM0002371824_image.pdf 
THPFIM0003603101_image.pdf 
THPFIM0003866605_image.pdf 
THPFIM0004228061_image.pdf 
THPFM0004363242_image.pdf 


THER-0298217_image.pdf 
THER-2395701_image.pdf 
THER-2395709_image.pdf 
THER-2396974_image.pdf 
THPFM0004222310_image.pdf 
THPFM0004222311_image.pdf 


SEC-USAO-EPROD-001212700_image.pdf 
SEC-USAO-EPROD-001215565_image.pdf 
SEC-USAO-EPROD-001215924 image.pdf 
SEC-USAO-EPROD-001215931_image.pdf 


SEC-641605.xIsx 


SEC-USAO-EPROD-000516535_image.pdf 

SEC-USAO-EPROD-000641192_image.pdf 

BENNETT — CONFIDENTIAL PURSUANT TO PROTECTIVE 
ORDER129MINI.pdf (Bennett deposition in SEC v. Balwani) 

YAMAMOTO — MINI.pdf (Yamamoto deposition in SEC v. Balwani) 


Additional documents and sources consulted: 


Video recording of AACC 2016 Theranos presentation 


cms.gov 
www.westgard.com 


